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ENGINEERING DESIGN PRODUCTION 


of electrically energized machines, appliances and equipment 










Crossed axis, all-electric, rotary 
gear finisher of the Michigan Tool 
0, in a new series, offering 
extreme flexibility as to gear 
sizes. See contents page 
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AT THE FRONT as IN YOUR PLANT— 


WIRES ake FIGHTING, TOO 





Front Line Wire 
forthe Home Front 





Just as important as the planes and tanks 


e the great batteries of electrical mz 
es and tools that make ther 
Belden Cables and Corditis 


i the electr **Front lines 
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In this electro-mechanical war, wire is on constant duty 
on our thirty-two fronts in planes, tanks, ships, subma- 
rines. It is on duty too in the machines in your plant 
producing war equipment. Good wire connections are 
necessary to help insure success. 

For forty years, Belden engineers have devoted their 
efforts to building plus-performance wire. World-wide 
war service is demonstrating the value of this experience. 
Belden Wire stands up in emergencies. For war machines 
or war production tools, make sure of the electrical con- 
nections. Specify Belden. 


Belden Manufacturing Co., 4633 W. Van Buren St., Chicago, Il. 
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All low voltage D.C. motors 
going into planes and tanks should have built-in 
Klixon Overheat Protectors. It’s protection that our 
fighting men need. For example, what would happen 


if a landing gear motor burned out? Or what good 


is a gun if the gun turret motor burns out in a jam? 


Motors with built-in Klixon protectors can’t burn out. 
If something jams and the motor is overloaded, the 
Klixon Protector cuts the motor off the line the 
instant it becomes too hot. Then with the auto- 
matic reset types when the motor cools to a safe op- 
erating temperature, it goes “‘on’’ again automat- 
ically. It keeps trying on an ‘‘on”’ and ‘‘off"’ basis 


until the jam or trouble 1s corrected. It never says die. 


Klixon Built-in Protectors can be had with any 
D.C. motor up to 30 volts. Ask your supplier for 
this foolproof-proven protection. Automatic and 
manual reset types available. 


SPENCER THERMOSTAT COMPANY - ATTLEBORO, MASSACHUSETTS 


SEPTEMBER 1942 











ONE OF THE 


The (hase-Shawmut (ompany 
Newburyport, Massachusetts 


Fuse Makers Since 1893 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. Y. Accepted under the Act of June 5 






If you want a fuse as good as a Shur- 
Lag fuse, it can only be another Shur-Lag 
fuse. This is assured by its exclusive 
patented features, as well as by the fifty 
years that the Chase-Shawmut Company 
has devoted solely to the design and manu- 
facture of electrical protective devices. 
Made for protection, not for price, Shaw- 
mut Shur-Lag renewable fuses and links 
offer the highest value in both. You can 
easily prove this for yourself by a com- 
parison in workmanship and perform- 
ance. Ask your dealer about Shur-Lag 
Renewable fuses, or write for our 
Bulletin 400. 


1934 at Philadelphia, Pa., authorized July 20th, 1934, Vol. 30 No. 3 
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the Latest. This new all-electric precision 


lathe is the work of designers who recognized that 
motor-drive can be a lot more than power. They 
designed around the electric motor making use of 
the Reliance V*S All-electric Adjustable-speed 
Drive. Here’s what they have: 


A lathe giving spindle speeds from 5 to 2500 rpm. 
with but one gear change...All electrical equipment 
is built-in and arranged for connection to an a-c. 
circuit ... Speed changes at the turn of a handle (1) 
on the headstock... Spindle speeds indicated by a 
tachometer (2) ... Spindle operation (starting, stop- 
ping, reversing), all controlled through the motor 
by a small switch on the headstock (3). 


The Reliance V*S All-electric Drive is more than 
a source of power. It provides speed control for 
spindle or table and for feed drives. It replaces change 
gears and reversing gears, brakes, and clutches. It 
makes it easy to produce more. We shall be glad to 
help in adapting it to your machines or processes. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1088 IVANHOE ROAD e CLEVELAND, OHIO 


BIRMINGHAM e BOSTON ¢ BUFFALO ® CHICAGO © CINCINNATI ¢ DETROIT 
GREENVILLE, $C. ® HOUSTON, TEXAS © LOS ANGELES * MINNEAPOLIS 
NEW YORK © PHILADELPHIA - PITTSBURGH © PORTLAND, ORE © ST. LOUIS 
SAN FRANCISCO ¢ SYRACUSE, N Y. © AND OTHER PRINCIPAL CITIES 


GET OUR BULLETIN No. 310 FOR 
ETAILS OF THE RELIANCE VxS DRIVE 
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Ist American Plus _ 


American Screw Compafiy engineers were 
first to eti€’ Phillips recessed head for 
uction. Their accumulated store of ex- 
gsr" perience on hundreds of assembly lines . . . 
r added to the well-known advantages of Phillips Allen Arc-Welder is assembled ‘‘The 


Ameri Way” with A i PL 
Screws . .. has helped many manufacturers Phillips Screws. ceincaarccieetinans 


get the most from man-hours and material 
in a war-critical time. 


2nd American Plus 


American Screw Company's continuous re- 
search into metals and methods ... in its 
large chemical and metallurgical laboratories 
. . . not only assures the 100% reliability of 
American PLUS Phillips products, but also as- 

connie ALCS. QU Kn CUSOMELS Ob benehiting-—tronE ther 
newest, proven advances in assembly methods 
and fastening devices. 





American PLUS Phillips Screws are 
3rd American Plus used in several types of X-ray tables 
: ‘ by General Electric X-Ray Cor- 
Inspection methods second to none — in- poration. 


cluding piece inspection along a specially- 
developed conveyor line — insure full quality, 
full count in every shipment of American PLUS 
Phillips Screws. 


| 


You, too, like so many other leading pro- 
ducers, will find it worthwhile to standardize on 
American PLUS Phillips Screws. In addition to 
engineering aid, laboratory facilities and inspec- 
tion meffitds,..you will find extra value from the 
viewpoint of servicé;"itethe dependable delivery 
of American Screw Company préduets, stocked 
by an ever-increasing number of mill supply 
houses. 


AMERICAN SCREW COMPANY 


Providence, R. I. 
Chicago, I1l., 589 E. Illinois St. 
Detroit, Mich., 4-258 General Motors Bldg. 


Wood Screws * Machine Screws « Sheet Metal Screws « Stove Bolts 





At vital fastening points in I-T-E 
Circuit Breakers are American PLUS 
Phillips Screws. 
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aac = CHATTANOOGA, TENNESSEE 
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OR YEARS samples of every formula 
for an Egyptian finish have been kept 
on file on the shelves of our labora- 
tories. These include Egyptian finishes 
for industrial needs and now include the all-important 


finishes for war equipment. 


This assures uniformity and means that by using 


Egyptian finishes you eliminate guess-work and 


uncertainty. You enjoy the fruits of long years of 


23% 


research and experimentation in developing the 
ideal finish for your purpose. 


At present we are equipped to supply promptly 
specified finishes for equipment and materials used 


rer nS 
oe oe Sry FS 


in all branches of the Service and war production. 


eaproean 


And when civilian needs can again receive first 
attention your pre-war orders can be duplicated, 
identically, for we have their “number” — in these 
bottled samples of success. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


Rockefeller Center * New York 
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FOR EXAMPLE: 
In 1938, before “Ryailability” was a 
problem to product manufacturers: 
Duncan Electric Manufacturing Company 
of Lafayette. Indiana, adapted porcelain 
for its meter terminal block. Why? 
Porcelain is the long time stan 
(1) excellent electrica 
(2) corrosion resistance (3) 


meet mechanical requirements. 
In 1940, because of the success obtained 


with the termina block, @ complete 


meter base was developed. 


This development has proven very 
timely in 1942 in furnishing @ much 


needed available material. Nevertheless; it 


would have taken place om its own merits 
since it was the result of engineering be- 
reated a scar- 


fore the defense program ¢ 
city of metals—Another Porcelain Victory: 

let the engi- 

‘ted, (Refer to 
‘‘Guide for Buying” 
section of any issue of ELECTRICAL 
MANUFACTURING for addresses) show 


you how to get started. 


neers of any 
“porcelain” in the 


Ay ts a ee tk ra ae ah 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL rea baat Pitta oa 
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THE AKRON PORCELAIN CO. THE LOUTHA 


THE COLONIAL INSULATOR co. 








ILLINOIS ELECTRIC PORCELAIN co. 
RCELAIN woRKS, INC. 









IMPERIAL PO 
KNOX PORCELAIN CORP. 





THE UNIVERSAL CLAY 






N MANUFACTURING co. 


PORCELAIN provoucts, INC. 
SQUARE D COMPANY 


THE STAR PORCELAIN co. 
pRODUCTS co. 











Porcelain terminal block for single- 
watthour meters. (Showing 


terminals in place.) 
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ain meter base inclu ing termi- - 


nal block. Completely interchange- 
able with former cast metal bases. iF 
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American Production is Speeding the Day of Victory 
And Century Electric Motors Aid Production 


i —_- we 
mare ee 


Photo by U. S. hi tea Corps 
Freedom from vibration makes possible closer tolerances 


@ It is not by accident that so many —all three —are of vital importance. 
machine tools engaged in the pre- And Century Motors can keep up the 
cision machining of shell casings and 3-shift work day pace without layoffs, 
other munitions are powered by Cen- vacations, or rest periods. 
tury Motors. 
In thousands of industrial plants 
For here is where extreme accuracy is throughout all industry, you'll find 


essential above all; tolerances must be Century Motors on the job, helping to 
held to the closest of limitsifshellandgun produce the sinews of War as well as 
are to perform effectively and accurately. the essentials of our civilian life. 


Century Motors’ remarkable freedom If you have a motor problem involving 
from vibration has proven extremely val- both speed and precision in production, 
uable in the operation of machine tools call in your nearest Century Sales Engi- 
where speed, accuracy, and precision neer without delay. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Missouri 


Offices and Stock Points in Principal Cities 
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One of the Largest Exclusive Motor and Generator Manufacturers in the World 
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et him die? 


-because of the little things you dont do? 


He’s a real fellow—a healthy, husky chap— 
maybe your own son, brother, nephew, friend. 
Yesterday he had a promising future at his 
finger-tips. Today he’s out there giving every- 
thing he has to protect it—and your future, too. 


BUT—unless he gets as much or more, as good 
or better fighting tools than the enemy—he 


and his buddies may die. Are YOU going to 
stand by and let that happen when you can 
help him? Sure, you’re doing big things in your 
plant — but how about the seemingly little 
things that may decide whether or not you 
will be able to do big things tomorrow? 
How about your alloy scrap steel, for in- 
stance? Are you segregating it as you should? 


WHAT ABOUT ALLOY STEEL SCRAP SEGREGATION? HERE'S WHY IT IS SO VITAL! 


Fighting tools are made of steel. More armament 
demands more steel—including huge tonnages of 
ALLOY STEEL. And the steel industry is striving 
mightily to furnish it. 


BUT, in spite of rapid expansion of facilities, and the 
24-hour-a-day sweating toil of thousands of skilled 
men of steel, SUFFICIENT ALLOY STEEL CANNOT 
BE PRODUCED UNLESS THE INDUSTRY GETS 
MORE NICKEL, CHROMIUM AND OTHER 
CRITICAL ALLOYS. For these are the elements 
needed to make steel tough, strong and hard enough 
to stand up under the gruelling service in the mecha- 
nized armament which wins wars today. 


If you are working alloy steel, your scrap piles and 
boxes contain valuable amounts of nickel, chromium, 
molybdenum and other vital alloys which can be used in 
making new alloy steel. BUT to use them im- 
mediately and efficiently, the chips, turnings, 
shearings and other scrap from each grade of 
steel must be kept separate—segregated at the 
machine and each lot correctly labeled with 


the grade number (SAE, AISI, NE or other) of the steel. 


If you do not segregate your alloy steel scrap, it will 
mean just this: (1) Alloys in the scrap may be lost or 
wasted because the alloy content is unknown when the 
scrap is charged into the furnace; or (2) the heat of 
steel may be ruined; or (3) the scrap must be melted 
down, poured into ingots and analyzed. This ties up 
skilled furnace crews and furnaces which should be 
turning out finished steel. Chemists and metallurgists 
must take time to analyze the ingots to determine what 
and how much alloys they contain. Then the scrap 
ingots must be charged into the furnace again when 
the desired analysis is being produced. Such waste aids 
only the enemy. 


Our fighting men need good fighting tools—QUICKLY. 
Fabricators need alloy steels to make them. The steel 
industry needs alloy scrap of KNOWN 
ANALYSIS to make more alloy steel. Will 
you help us to help our armed forces by issuing 
an order NOW to your plant to segregate 
alloy steel scrap and return it PROMPTLY? 


This Advertisement Sponsored by 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division Sales Offices: Massillon, Ohio * General Offices: Cleveland, Ohio 


Berger Manufacturing Division + Culvert Division + Niles Steel Products Division + Steel and Tubes Division 
Union Drawn Steel Division + Truscon Steel Company + Export Department: Chrysler Building, New York, New York 


In Cooperation with the U.S. Government's Salvage Campaign 
Poster size reprints of this advertisement are available for your bulletin boards, Write for them. 





STRUTHERS DUNN, INC., 


WRITE FOR: YOUR COPY TODAY! 


JUST OUT! 


Design, engineering and catalog 

data on the nation’s most com- 

plete line of quality relays and 

timers including many types for 
war requirements. 


THE NEW DUNCO CATALOG AND 
RELAY-TIMER DATA BOOK 


@ Far more than a catalog, the new 
Dunco Relay-Timer Book is a complete 
guide torelay selection and usage. Fully 
revised, greatly enlarged, profusely 
illustrated, replete with detailed speci- 
fications and engineering information, 
and prepared with a particular eye to 
war equipment requirements, it is a 


1321 


book that should prove helpful to de- 
signers, engineers, purchasing agents, 
production executives and mainten- 
ance men alike. 

Write for your copy today—or as 
many copies as may be required to 
equip your organization. Please men- 
tion company connection. 


CHERRY STREET, PHILADELPHIA, PA. 
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IMPERVIOUS TO WATER 


Provides effective water barrier 











RESISTANT 
TO SALT WATER 
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Furnishes 
POISON GAS PROTECTION 


(application should be submitted to 
Government agencies for approval) 


ee ELECTRICAL 
PROPERTIES 


STABLE at temperatures up to 







UNAFFECTED BY 
mineral oils and ordinary sol- 
vents such as naphtha, alcohol, 
toluol. Resists weak acids. 



















UNLIMITED 
COLOR RANGE 


Coa with complete color permanency 










257° F. when protected from air 















f HIGH RESISTANCE 
= TO MECHANICAL 
ABRASION 






NON-INFLAMMABLE 


slow-burning 






TENSILE STRENGTH 
up to 14,600 Ibs. /sq. in. 








CEMENTS 


easily and firmly— 
actually a weld 











IMPACT STRENGTH as 
up to 3.40 ft. lbs./in. ag 


Notch (Charpy) 








180 Madison Ave 
"7 
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Another Way to 


Speed Assemblies— 


THE WASHER THAT HAS THE EDGE 


LISTED ON GOVERNMENT ORDNANCE STANDARDS 


Shown on ANS3G (Army-Navy Aeronautical 


Ooch 


WASHERS 


PROMPT DELIVERY ON MOST SIZES 








UGGLE 


e These are no times to tug and 
struggle and slow up the assembly 
line while making a nut super- 
secure. Not when a slight final 
turn sets it down on an Everlock 
Washer even more securely. 
The wide, sharp edges of the 
spring tongues dig in for the long 
pull...powerfully flexed and set in 
their own tracks against vibration. 

We recommend approxi- 
mately one-third (4) turn of 
the nut or screw having a 
U.S.S. thread; or one-half (1%) 
turn for an SAE thread. 
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NATIONWIDE 
NETWORK OF 


POST DEALERS 


Atlanta—Georgia Blue Print Co 


Birmingham—James A. Head, 
Inc. 


Boston—Boston Blue Print Co 
Buffalo—Buffalo Blue Print Co 
Chicago—Frederick Post Co. 
Cincinnati—Queen City Blue 
Print Co. 
Cleveland—The City Blue 
Printing Co. 
Columbus—Franklin Blue Print 
& Supply Co. 
Dallas—The Rush Co. 





Dayton—Gem City Blue Print & 
Supply Co. 

Denver—W. H. Kistler 
Stationery Co. 

Detroit—Frederick Post Co. 

Fort Wayne—Fort Wayne Blue 
Print & Supply Co. 

Fort Worth—Majestic Reproduc- 
tion Co. 

Houston—Texas Br. Frederick 
Post Co. 

Indianapolis—tIndianapolis Blue 
Print & Litho Co. 

Jacksonville—A. R. Cogswell 

Kansas City—Western Blue 


PENCIL LINES PRINT STRONG AND SHARP 


You'll be able to see—and appreciate—the unbroken density of your hard 
pencil line. The new surface “takes” the hard pencil so completely black 
that light “sparkles” do not get thru the line to mar the print. That means 
clean blue-prints...blue-prints with razor-sharp definition from pencil 
drawings. This ocular proof of Pencil-TEX superiority explains why pro- 
gressive draftsmen are using Pencil-TEX, by preference, for better results 
with pencil speed. And the price of Pencil-TEX is so “right”, compared to 
increased speed, increased production capacity and increased satisfaction, 
it writes itself off in what you gain. Try Pencil-TEX! Take advantage of our 
free offer. And remember, Pencil-TEX is available for immediate delivery, 
with Priority of A2 or better, in 20 yard rolls of 30, 36 and 42 in. widths. 


Print Co. 

Knoxville—Sehorn & Kennedy 

Los Angeles—Stationers’ 
Corporation 

Memphis—Wray Williams Blue 
Print Co. 

Milwaukee—Frederick Post Co. 
of Wis. 

New Orleans—Southern Blue 
Print Co. 

New York—John R. Cassell Co. 

Oklahoma City—The A & E 
Equipment Co. 

Omaha—Standard Blue Print Co. 

Philadel phia—Philadelphia Blue 
Print Co. 

Pittsburgh—American Blue 
Printing Co. 

Portland—J. K. Gill Co. 

St. Louis—Service Blue Print 
& Photo Copy Co. 

Salt Lake City—Salt Lake Blue 
Print & Supply Co. 

Seattle—Kuker-Ranken, Inc. 

Tampa—Office Equipment 
Company 


oe ey, GET YOUR FREE TRIAL NOW 


Y 




















At our expense, prove to yourself the superiority of 
Pencil-TEX. Free trial samples—actual work size sheets— 
are yours for the asking. At the right is the name of your 
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; = Toledo—Toledo Blue Print & 
Post man. ’Phone him for your free trial supply, or send Paper Co. 

s Tulsa—Triangle Bl 
direct to a a e Blue Print & 










Washington, D. C.—R. E. 
MacMichael 


Wichita—City Blue Print Co. 


THE FREDERICK POST CO., BOX 803, CHICAGO 


INSTRUMENTS © EQUIPMENT @ BLUE PRINT PAPERS @ KINDRED SENSITIZED PRODUCTS 


JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 
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It will open... of course! 


Because it has been folded properly. 
Because it has been made with care. 
Because it has been inspected with 
even greater care. 

And because it has been stored in 
a special air conditioned room— with 
exact temperature and humidity 
control—to protect the silk fabric 


against mildew or other climatic 


damage. 
Ordinary air conditioning . . . the 


kindof airconditioning you’ve known 
in the past .. . wouldn’t do for a job 


.and more 


like this. More precise .. 





flexible equipment... the air condi- 


tioning of the future... had to be 
developed. 

General Electric has been speciali- 
zing in meeting the difficult air 
conditioning problems created by 
America’swar effort. Airconditioning 
to preserve materials...to improve 
the operation of machinery . . . to 
make it easier for men to work better! 

When final Victory is won, many 
valuable lessons learned in fighting 
the Battle of Production will be 


turned to the uses of peace. 


More people will be able to enjoy 
air conditioning in homes, offices and 
other places... because it will be less 
expensive, more compact. And it will 
be vastly improved air conditioning 
... with accurate control of humidity 
as well as temperature. Required 
climates will be reproduced at will. 

When the time comes to supply the 
air conditioning needs of the post- 
war world, General Electric will be 
ready. General Electric Co., Air Con- 
ditioning and Commercial Refriger- 
ation Department, Bloomfield, N.J. 


in Conditioning by 
GENERAL @ ELECTRIC 
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Plunger in normal Plunger after over- 
position at bottom load with armature 
of cylinder. atiracted to pole 

piece, opening con- 


TIME DELAY ON OVERLOADS .... INSTANTANEOUS ACTION ate. 
The magnet coil surrounds a hermetically sealed and ON SHORT CIRCUITS .... 


liquid filled cylinder which contains an iron plunger. 
This plunger, while normally not in the magnetic field, 
moves into the field on overloads with the liquid 
oe the speed at which “st plunger moves. 

he magnetic flux increases as the plunger rises, 
attaining its maximum when the plunger reaches the BLOWOUT ACTION AT CONTACTS .... 
top of the cylinder. At this point the trip armature is Magnetic blowout contacts mounted in individual arc- 
attracted to the pole piece and operates the latch ing chambers add speed to the arc interruption. As 
mechanism which opens the contacts. Various time the value of the current to be interrupted increases 
celays can be obfained by the use of liquids of different the quenching effect becomes greater due to the intensi- 
viscosities. fied magnetic blowout field. 


Send for Catalog 40 Showing complete line 


HEINEMANN CIRCUIT BREAKER CO. 


TURING . Subsidiary of Heinemann Electric Co., Established 1888 
99 PLUM STREET “TRENTON, N. J. 


Short circuit currents energize the pole piece with 
sufficient speed to attract the armature before the 
plunger moves. 













This man is working on the ‘‘Aiming 
Circle,"” which has something to do 
with straight shooting and hitting 
Hitler. Someway, Chromel helps make 
this aiming device, and thus does its 
bit to hasten the day when Chromel 
will again be available as the heart of 
the heating device industry. When 
Chromel can again be had, you will 
find it better than ever. Meanwhile, 
for technical data, ask for our new 
Chromel catalog. . . . Hoskins Manu- 


facturing Company, Detroit, Michigan. 
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Work Wanted 


















to do 
so The follo are some of the 
hitting ical “ ae hcntiens “ae- 
veloped by Reliance 
make 
es ifs “SWIVELIER" 
Model No. 1010 
romel Walker-Turner 
products 
2art of 
When 
u will 
while, 
ir new 
Manu- we 
és Unaffected by vibration—it stays put. 
higan. There are other “SWIVELIER” ap- 
plications for use on lathes, millers, 
grinders, etc. 
Send for special bulletin. ee 
| Spot Ap Lights * 
; gh 23 Pat'd & Pats. Pend. 
; 7 i ar 
* ° & B. “wer 
: The swivel socket to help you lick your toughest lighting 
{ 
2 gate ae es problems . . . has 360° horizontal and go° vertical range. 
i, No, 510 supplied with three-hole mount- 
‘i od, base--wil not tip ever. Compietet “SWIVELIER” sock | 't work 
iP over. l¢ soe W / 
j a ee ge ye Be .. eee sockets stay put at any angle won t wor 
ne loose or drop down, because of the unique spring construction. 
‘Channel Light This patented assembly maintains constant tension, and is not 
MODEL 1080 affected by severe and constant vibrations. 


“SWIVELIER” is the only swivel socket with a standard 
built-in nipple which permits direct attachment to all fixtures. 
. “SWIVELIER” sockets can be furnished with standard 


switch or switchless mechanisms . . . with or without shades. 






to all types of fixtures. 











Approved by Underwriters Laboratories, Inc. 


Swivel Joints — : 
*Reg. U.S. Pat. Office 


Today “SWIVELIER” sockets and adaptations are available 
for immediate delivery. Descriptive catalog on request. 









“SWIVELIER’’ PRODUCTS ARE MADE BY 


seomzcte armen seat’ ©» RELIANCE DEVICES COMPANY, INC. 


your 
eT ee 163 WEST 23rd STREET ° NEW YORK, N. Y 
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Could you use another plant—com- 
pletely staffed—for your war business ? 

Hundreds of manufacturers well 
equipped to work on sub-contracts, 
for war purposes have filed with us 
a complete listing of their facilities. 
Some are large, some small. We are 
in constant touch with them. 

For example, many have mechani- 
cal and hydraulic draw presses, boring 
mills and milling machines, grinders, 
drill presses, screw machines, lathes, 
planers, shapers, and broachers. There 
are punch presses by the hundreds 
and all types of welding, forming 
and riveting equipment. Nearly all 
the manufacturers have some kind 
of finishing equipment. 


to 
nm 


Expert designers and production men 
in these plants are ready to assist 
you. Many have redesigned heavy, 
costly castings and forgings to stamp- 
ings that are produced faster and 
conserve critical war materials. 
Can you use the sub-contracting 
services of one of these well-equipped 
plants—now or on war work you are 
planning? Let us introduce you. Just 
tell us what kind of job you want 
done. We'll do the rest. Write The 
American Rolling Mill Company, 
2681 Curtis St., Middletown, Ohio. 


* * * 


Are you looking for war work? 
Write for a copy of the ARMCO 
booklet: “Suggestions for Obtain- 
ing War Contracts.” It may help 
you land the job you want. 


> ae 
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CTURING 


BANISH GHOSTS 


WITH THIS NEW 
TRACING CLOTH 


PHOENIX is the new kind of trac- 
ing cloth, proofed against per- 
spiration stains and water marks 
—that holds erasure scars ata 
minimum. PHOENIX gives you 
clean tracings, in pencil or ink, 
free from untidy “ghosts” that 
reproduce on blueprints! 

An exclusive new process is 
responsible for this amazing per- 
formance, a process which defies 
moisture, and gives PHOENIX its 
unusually durable working sur- 
face. You use harder pencils... 
get sharper lines with less ten- 


A&E 


REG. U.S. PAT. OFF. 


for pencil and ink 


dency to smudge. Even 6H pencil 
lines show clearly, and repro- 
duce strongly. You don’t mar 
the surface when you erase; 
erased areas take pencil smoothly 
—and ink without feathering. Its 
new white color and its increased 
transparency provide excellent 
drawing contrast... produce 
strong blueprints. 

Give PHOENIX your own 
drawing board test. See your 
K&E dealer, or write for a gen- 
erous working sample and an 
illustrated brochure. 


PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspiration and water 
splashes on ordinary tracing 
cloth create “ghosts’’ which 
reproduce on blueprints. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for fully 10 minutes 
at a time! Perspiration and 
water marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth 
permits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: Cleaner tracings 
and blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred whenerased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars to aminimum, 


EST. 1867 


KEUFFEL & ESSER CO. 


TRACING CLOTH emcee» st 


NEW YORK - HOBOKEN, N. J. 
LOUIS - SAN FRANCISCO 


LOS ANGELES - DETROIT - 


MONTREAL 





& 
“information of aid and comfort to the enemy’ 


HE censor’s stamp is, today, a 

badge of honor. The necessity of 
withholding information concerning 
a product implies its importance to 
the war effort. 


How and where this censored new 
product is going to be used might be 
of particular interest to an Axis engi- 
neer in some far distant plant. It and 
many another, which cannot be de- 
scribed for the time being, were cre- 
ated by Richardson Plasticians for the 
sole purpose of speeding up the pro- 
duction of better, more effective 
equipment, in bigger quantities forthe 
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armed forces of the United Nations. 


The use of INSUROK Precision 
Plastics and the many suggestions of 
Richardson Plasticians have helped 
war products producers save time 
and increase output. If the use of 
molded or laminated plastics might 
solve one of your problems, write us. 
We'll be glad to give you the benefit 
of our experience. 


The Richardson Company, Melrose 
Park, Ill.; Lockland, Ohio; New Bruns- 
wick, N. J.; Indianapolis, Ind. Sales 
Offices: 75 West St., New York City; 
G. M. Building, Detroit. 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 


3. Facilitating sub-contracting. 


4. Saving other critical materials for 
other important jobs. 


5. Providing greater latitude for de- 
signers. 


6. Doing things that “can’t be done.” 


7. Aiding in improved machine and 
product performance. 
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No taps needed! This screw actually cuts its own thread as you 
drive it. Use it in any thickness of metal—drives easily and fastens 
securely. The exclusive thread-cutting slot provides a sharp, ser- 
rated cutting edge which cuts away the metal to produce a perfect 
mating thread in which the screw remains. Its snug, tight fit assures 
positive protection from the loosening action of vibration. Save 
vital man-hours and speed the assembly of war equipment with 
| Shakeproof Thread-Cutting Screws! 
ew 
FREE TEST KIT! 


Try this screw yourself! Send for our free, 
handy kit of testing samples — contains 
several different types in a variety of head 
styles and sizes. See how you can save 
taps and time on any fastening job —write 
for yours today! 


This Type 25 Shakeproof Thread-Cutting 
Screw was specially developed for all 
types of plastics. Its spaced thread 
plus the extra large slot gives it special 
advantages which assure perfect perform- 
ance even in the most brittle plastics. 
Its use eliminates the need for threaded 4 
inserts or separate tapping operations. 


/ 
Ask for testing samples! 2 P a 0 P If g. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 

2501 North Keeler Avenue, Chicago, Illinois 

Plants at Chicago and Elgin, Ul. +« In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
a THREAD REV NG A ) PLA 
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SPECIAL STAMPINGS 





Only JOHNSON BRONZE 
makes every type of 


a) on 


SHEET BRONZE 
,_ Plain or graphited 








LEDALOYL & 
Self-Lubricating 


A dependable SOURCE of SUPPLY 


@ There is one right type of bearing for every application .. . 
one that will deliver the greatest performance for the longest 
period of time. Johnson Bronze can help you determine the 
exact type to suit your requirements. Our facilities cover the 
production of every known type. . . our experience goes back 
more than thirty years. A Johnson engineer will call at your 
invitation and review your problem. All of his recommendations 
will be based on facts . . . free from all prejudice. There is one 


located within easy distance from your office. Why not invite 


him in. . . today? No obligation of course. 








JOHNSON BRONZE COMPANY 


S/eeve BEARING HEADQUARTERS x 
570 SOUTH MILL STREET - NEW CASTLE, PA. 
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Ness Teen on Spot Welding 


of Nickel, Monel and Inconel 


Result of a two year research program 
at the Welding Laboratory of the 


Rensselaer Polytechnic Institute 


Definite information on the spot welding of Nickel, Monel* 
and Inconel* was presented last October at the Annual Meet- 
ing, A.W.S., in Philadelphia. Reprints of this paper. by Wendell 
FE. Hess+ and Albert Mullert, are now available. 


The results reported include data on: 


1. Recommended welding conditions for 
producing sound spot welds in Nickel, 
Monel and Inconel sheet. 


2. Strength of spot welds. 
3. Recommended electrodes. 
4. Control of energy input. 


5. Limit of permissible distortion, and 
method of measuring it. 


6. Load-distortion characteristic curve for 
single-spot lap-weld specimens. 
7. A fast, efficient method for evaluating 
quality of spot welds made in shop. 
For your copy of this paper 
please mail the coupon below 
+t Associate Professor of Metallurgical Engineering and 


Head of the Welding Laboratory, Rensselaer Polytechnic 
Institute, Troy, N. Y. 
















t Research Fellow, Department of Metallurgical Engineer- 
ing, Rensselaer Polytechnic Institute, Troy, N. Y. 


Tue INTERNATIONAL NICKEL ComMPANY, INc., 67 Wall Street, New York, N. Y. 


Gentleman: Please mail ......... copies of your new bulletin, 


As “Spot Welding of Nickel, Monel and Inconel” to: 
MONEL ; 
%** Monel’* and pS IES CEC CEE OT CEL CE CTE Te POT tina: dha cawae dna keeweenauee 


other trade-marks 
which have an 
asterisk associated 
with them are 
trade-marks of The 
international Nickel 
Company, Inc. 


COMPO occ cess rere Te cave Cc ene -scecccccecccosseseesoees 
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The biggest production job American Industry 
ever has been called upon to do finds Timken 
Bearing Equipped machines of all kinds carry- 
ing an overwhelming part of the burden. 


Some of these machines contain more Timken 
Bearings than others, and for that reason are 
able to operate faster, possess greater pre- 


cision and endurance. 


A few Timken Tapered Roller Bearings are 
better than none in any machine, but if you 
want all the advantages these bearings can 
give, you must have them at every bearing 
position. Then the threats of friction; wear; 
radial, thrust and combined loads; and mis- 
alignment of moving parts will be turned 


back for good. 


This is a valuable point for every machine 


designer, manufacturer and user to remember. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


a 


Manufacturers of Timken Tapered Roller Bearings for automo- 

biles, motor trucks, railroad cars and locomotives and all kinds 

of industrial machinery; Timken Alloy Steels and Carbon and 
Alloy Seamless Tubing; and Timken Rock Bits. 





World's largest Universal Abrasive Cut-off Machine equipped 
with Timken Bearings on motor countershaft, wheel spindle 
and universal motion of spindle frame. Designed and manu- 
factured by Tabor Manufacturing Company, Philadelphia, Pa. 





Application of Timken Bearings to the cutting wheel spindle 
of the Tabor Universal Abrasive Cut-off Machine. 
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For the Same Reasons why 


lnstruments are built into Planes 


_... Build VEEDER-ROOT COUNTING DEVICES 
into All the War-Production Machines You Make 


Instruments show a pilot exactly how his plane is doing 

. slow or fast, high or low, safe or in the danger 
zone . . . how far he has gone and how far he has to go. 
Those figures on the dash-panel are his basis of control. 


And in the same way, operators of war-production 
machines look to built-in Veeder-Root Counting Devices 
to teil them how their machines are doing . . . how they 
stand at any given moment in relation to their quotas for 
the hour or day. 


So be sure to give your customers, who are on war work, 
this production-speeding extra utility-feature on every 
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machine you build. There are Veeder-Root Devices for 
every counting application, electrical or mechanical, 
compactly made to fit into any design. How about giving 
your product a Veeder-Root ‘Head for Figures’’? 


Veeder-Root Ine. 


HARTFORD, CONN. U. S. A. 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, 
Greenville, S..C., Los Angeles, New York, Philadelphia, Pitts- 
burgh, St. Louis, San Francisco, Montreal, Buenos Aires, Mexico 
City, London. In England: Veeder-Root Ltd., (New address on re- 
quest.) In Canada- Veeder-Root of Canada, Ltd., Montreal. 








The general tendency in metals is to expand when 
heated and to again contract when cooled. The higher 
the rate of this expansion in certain precision parts, the 


more it interferes with close control and performance. 


Carpenter Invar overcomes this problem by providing 
the lowest expansion properties possible through tem- 
perature ranges up to 400° F. This 36% nickel alloy is 
in every respect a true Invar. Through pioneering 
methods in both manufacturing and testing, Carpenter 
has achieved extremely close control of analysis in 
melting within a carefully determined range. This in- 
sures uniformity from lot to lot, so that no selection 


for special applications is necessary. 


Typical examples of applications for Carpenter Invar 
are: precision instruments and special radio parts; 
temperature control devices; push rods for internal 
combustion engines; and bi-metal in which Carpenter 


Invar is used in conjunction with a high expansion alloy. 


Consult our metallurgical department about specific 
problems. Write for special engineering bulletin giving 


detailed information on properties of Carpenter Invar. 


Information to Aid War Production 


Because Carpenter High Nickel Alloys are serving 
vital war needs, we are making available all pos- 
sible engineering and working data to assist in 
selection and fabrication. 
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Expansion in thousandths of an inch per inch of length 


a 


0 ~+~«:100° 200° 


CARPENTER INVA 


400° 


COMPARISON OF EXPANSION BETWEEN 
CARBON STEEL AND CARPENTER INVAR 


300° 500° 


Average Coefficients of Expansion 
of Carpenter Invar 


75° to 200° F 


75° to 300° F. 


75° to 400° F. 
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low temperature resistance is furnished 
in the flexible connection between motor 
and windshield defroster of a famous 
American fighter plone, by HYFLEX. 


RING 


Outlet tube of C-O-Two Fire Extinguisher 
(carbon dioxide, snow type) is covered 
with HYFLEX to protect hands against cold. 


HYFLEX extruded plastic tubing has been accepted by many war 
production industries as an alternate for rubber tubing. Some of its 
present uses as tubing are for pilot relief, battery drains, and the con- 
veying of hot air in defroster systems. Channels of HY FLEX have been 
used as shock-absorbing holders for automotive windshield glass. 
Strips of it are utilized as buffers between metal parts. 

HYFLEX is extremely tough, with tensile strength of 3,000 lbs. per 
sq. in. Dry to the touch, this Fibronized product is free from soapstone 
and talc which are often used to eliminate tackiness in rubber. More- 
over, it has good weathering properties and will not oxidize. Because 
HYFLEX makes its own bond, it can be sealed by pressing the ends 
together after they have been sufficiently heated. 


Test HYFLEX yourself. Send for sample. Write Dept. 56 


OTHER TECHNICAL DATA 


Originally designed for use as electrical insulation, HYFLEX 
has the following dielectric strength: Dry 850 VPM — Wet 
815 VPM. @ HYFLEX has resistance to brittleness down to sub- 
zero temperatures. © Wemco Oil Test (48 hrs. at 100 deg. C.) 
... passed satisfactorily. e Will withstand continuous operating 
temperatures up to 170 deg. F. 

Wall Thicknesses, Colors and Sizes Available: HYFLEX can 
be obtained in standard-wall and heavy-wall tubing (on size 
¥g” 1.D., standard-wall thickness about .025”; heavy-wall thick- 
ness about 1%”). 

It is available in black, yellow, green, white, red and blue and 
is manufactured in 3-ft. and continuous lengths in A.S.T.M. 
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sizes 14 to 4g” LD. For sizes larger and smaller than 
these and for channels and special-shaped strips, 
please submit your requirements. 


TRANSPARENT PLASTIC TUBING 
TRANSFLEX TUBING has all the properties of 
HYFLEX; but in addition is transparent and per- 
mits wire identification when used as conduit for 
electrical systems. 















CLASS "aM LD 


Fully automatic worm gear 
cutting machine. 


3-way automatic hydraulic 
drilling machine. 


Type M-21B with hole 

in backplate, plugged 

conduit entrance and 
“overtravel”’ hub. 


HEAVY DUTY TYPE M 


@ Oil-proof and dust-tight enclosure, with holes in back and 
both sides, offers a variety of mounting arrangements. 


e Switches can be furnished with wiring entrance hole in 
backplate. (Regular tapped conduit entrance is plugged.) 


@ Only 8° travel is needed to trip the quick make and break 
contact mechanism. ‘‘Overtravel’’ operating levers allow as 
much as 45° emergency overtravel in either direction. 


e Large S.P.D.T. silver contacts provide two separate double 
break circuits with four terminals. One circuit opens as the 
other closes. 


@ Operating levers are readily adjusted to any point on a com- 
plete circle. Return spring can easily be removed or reversed. 


One-way roller with plain hub = Double roller with “overtravel” hub —— Roller arm extension 
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Type P-11A surface 
mounting, roller 
arm operated. 


Type PO-1IA open type, me 400-ton press once used to coin nickels 
basic switch unit. in a U.S. Mint. Now converted and used 


for heading 37 mm. cartridge cases. 
SMALL TYPE P 


® Type PO-11A basic switch mechanism is only 2” long by 1” 
square. It may be mounted without enclosure in protected 
locations on machine tools. 


e Transparent molded polystyrene case (no carbon tracking) 
allows visual inspection of contacts. 


¢ Camera shutter type toggle mechanism gives extremely ac- 
curate operation with only 2! ozs. pressure at 1” lever arm. 
® Both surface and flush mounting enclosures are available 
with roller arm or push rod operating mechanisms. 


@ Enclosed types, roller arm operated, require only 5° travel 
to trip the quick make and break contacts. 25° overtravel is 
allowed in either direction. 


rt 


Ai a ; Four-spindle automatic cam 
ble Me. NN = ; feed drilling machine. Inset 

\ Ya se + shows how open type basic 
Type PF-21A flush mounting, 


h rod ted Contacts have 4 terminals DC—. 3A 115 V a a ; E switch unit is mounted inside 
a and circuit separation -15A 230 V Ri each drilling head. 


Electrical Ratings 


DETROIT- MILWAUKEE -LOS ANGELES 


KOLLSMAN INSTRUMENT DIVISION 


ELMHURST, NEW YORK «+ N CANADA: SQUA 
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Anaconda’s Central West plants still have unfilled capacity on 
magnet wire and coil production... for war work. In addition 
to these facilities, they have experienced personnel to help solve 
problems you might have with this phase of manufacture. 

Here is an opportunity to release your time so that it can be 
devoted to other important problems. Our sales offices, located 
in all principal cities, are near you. Call 
today. A representative will be glad to 
discuss your problem. AN DA 


GENERAL OFFICES: 25 Broadway, New York City Winbédiiebeethemed 

CHICAGO OFFICE: 20 North Wacker Drive symbolizes the best ef- 

Subsidiary of Anaconda Copper Mining Company aap pe 
Sales Offices in Principal Cities : 


These Improved Insulations 
Are Now Available 
Nylon —Vitrotex—and Formvar 


The commercial development of Nylon 
and Vitrotex insulations is in part the result 
of Anaconda research . . . research that 
continues with redoubled effort produc- 
ing new products for war work. Of course, 
when peace comes, the benefits of this re- 


search will be ready for industry everywhere. 
42263 
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ANACONDA WIRE & CABLE COMPANY 
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HE war-enforced necessity of trying out new 

materials and new methods has stimulated 

engineers everywhere and brought about a new speed 

in technological progress. Some of the new things discovered 

now will have important and permanent results on production. 

With the aid of its suppliers and customers Formica has partici- 

pated in this progress and has recently been able to announce 
several new developments: 


ARC RESISTING INSULATION 


Research in synthetic varnishes has made available materials 
which have enabled Formica to produce an electrical insulation 
with far greater arc resistance than was ever available in lami- 
nated insulation heretofore. It is made in paper, cloth and glass 
base. The Fiberglas grade shows ten times the arc resistance 
ever available in such material heretofore. 


The necessity of finding new materials to replace metal brought 
about the development of a thin, pliable plastic sheet, into which 
printed material can be introduced, which can be attached to 
curved surfaces and can be safely riveted without danger of 
shattering. The material is stable in color, unaffected by grease 
or solvents. 


GLASS CLOTH BASE 


Scarcity of ceramics created a big demand for an insulating 
material with a low power factor, and one of the answers proved 
to be a laminated sheet made of glass cloth impregnated with 
phenolic resins and cured under heat and pressure. The mat- 
erial also has exceptional stability of dimensions under varia- 
tions in humidity. 


PREGWOOD REPLACES METAL 


By impregnating wood with phenolic resins and curing it under 
heat and pressure a material of good mechanical strength and 
stability of dimensions, weighing only half as much as alumi- 
num, has been made available, for aviation uses where light- 
ness and strength are paramount. 


The Formica Insulation Co. 


4638 Spring Grove Avenue 
Cincinnati, Ohio 
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Guns, tanks, planes and warships on the nation’s drafting 
tables deal no immediate crushing blows to our enemies 
... there is a gap between these engineering drawings 
and the production line . . . however, Blueprints at 30 
feet per minute effectively bridge this gap, making war 
production hum full blast, 24 hours every day. 

Pease Continuous Blueprinting Machines turn out fin- 
ished prints faster, better and cheaper .. . finished prints 
that lie flatter, are more contrasty, have cleaner white 
lines and darker blue backgrounds .. . finished prints 
that insure a saving in time and money because of these 
outstanding features: 


e Sliding ‘‘Vacuum-like’’ Contact (illustrated) e Three 
Speed Lamp Control, provides operation at 10, 15 or 20 
amperes, does away with running speed and dryer heat 
changes e Actinic ‘‘No-break’’ Arc Lamps burn for 45 
minutes without breaking arc, resume instantaneously e 
Horizontal Water Wash floats prints free from tension 
and prevents wrinkles, stains, bleeding e Quick Change 
Chemical Applicator System allows change from blue- 
prints to negatives or vice versa in 30 seconds, very 
economical e Rapid Drying Drums, heated by gas or 
electricity and thermostatically controlled. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD * CHICAGO, ILLINOIS 


i 
otmt j 


\ a 


vid - - 7) C A TYPE AND SIZE FOR EVERY REQUIREMENT 
INCLUDING DIRECT 


a 


SEPTEMBER 1942 






























Efficient Vibration Control made possible by the 
ADVANCED DESIGN FEATURES OF CORD mounting: 


BONDED RUBBER 

















TUBE FORM MOUNTING PLATE FORM MOUNTING HOLDER TYPE MOUNTING 
NY Lord Bonded Rubber Mounting is easy to install. While of install Plate Form Mountings, simply provide clearance space for rubber 
tremendous strength, these mountings are compact, light in body and method of attaching to supporting structure. On Holder Type 
weight and made in a wide range of styles, shapes and sizes. The Mountings no provision for clearance of rubber member is necessary; 
manufacture of a precise, mechanical object out of a vegetable sub- simply attach to the supporting structure. 
stance (rubber), necessitates accurate engineering design and expert 
ee and saat at accuracy which is the important The principle of rubber stressed in shear, incorporated in all Lord Mount. 
a ings, allows Tube or Plate Form Mountings to be used in either a supporting 
or suspension position, and in load ratings from a few ounces up to 150 
No special equipment is required to install Lord Tube Form Mount- pounds. For best results, mountings should be placed as close to the plane 0 
ings; simply clamp or press them into a socket. When using solid the center of gravity (suspension plane), as possible. The illustrations show é 
sockets, a press fit is all that is necessary, Lord Mountings being either few of the Lord Mountings 
ground to size, or manufactured to standard commercial tubing available and some typical - 
tolerances as shown in our bulletins. An ordinary hand or power installations. LORD MOUNTINGS 
press and a fixture to fit the outer metal member of the mounting, are at AE 
the only tools ne When installing, apply pressure to outer Detailed information cov- Control Vibration — tx:ous adequate 
metal member of mounting only; never to inner metal member. Under ering all Lord Mountings is flexibility in direction of vibratory thrusts and stability 
pressure the outer metal member will draw slightly, thus permitting ; 4 3 in other directions 
‘hs saci dasha se alas ies bh fie bit given in Bulletins 103 and 
e mounting to fi e socket with either a heavy or light press fit. . ; ae ° 
g 104, copies of which will be Eliminate Fatigue —hrousr endeititidiid 
sent upon request. Experi- repeated stresses. 
Lord Plate Form Mountings are made in several types and many enced Lord engineers are e 
sizes and can be used either singly or in series. They are made in four available for consultation on Speed Production—:0.<s amneiene 
, ; . close machining of the mounting base or mounting 
shapes; round, square, diamond, and holder type. The metal in vibration control for any type points 
the square, diamond and holder shapes have holes for attachment. To of mechanical equipment. = =e ; es 
LORD MANUFACTURING COMPANY... ERIE, PA. 
245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 520 N. MICHIGAN AVE., CHICAGO 
paras, eas Ca Pee ee ; s is * eee ; poe eee eae 3B ap! <u 
ee : "BONDED RUBBER 
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EVEN OVER THERE’ 


OM’S background in radio now stands him in good stead in 

the Signal Corps. Starting as a “ham’’, then a communica- 
tions engineer . . . he knows how to spot and correct trouble. 
From the day he “joined up” he’s been thoroughly at home in 
his new job. Even the test instruments he works with are dupli- 
cates of those in the shop back home. They bear the same 
name he’s always banked on for measurement dependability 
since he built his first “ham” transmitter. And now that he’s 
abroad, he’s surrounded by these same familiar instruments 
even on the equipment and in the repair depots of our allies. 
For throughout the allied countries, too, the mark WEsTON 
is the accepted symbol for dependable electrical measurement. 
Weston Electrical Instrument Corporation, 582 Frelinghuysen 
Avenue, Newark, New Jersey. 


Priority restrictions have necessarily greatly 
curtailed the supply of WEsTON instruments 
for many industrial needs. Uncle Sam stands 
firmly at the head of the instrument line! 
» » » To the great majority of instrument 
users not now engaged in war production, 
however, this has meant little, if any, in- 
convenience. The WesTtons they now have 
in service will see them through for the du- 
ration and beyond. Long-life dependability 
is built into every instrument bearing this 
name. » » » But for those with “emergency” 
needs, the instrument problem is not neces- 
sarily beyond hope. The Weston field en- 
gineer in your vicinity may have a solution. 
Check with him first on any instrument need. 


WESTON INSTRUMENTS 


Laboratory Standards © Precision D-C and A-C Portables * D-C, A-C, and Thermo 
Switchboard and Panel Instruments * Instrument Transformers * Sensitive Relays ° 
Specialized Test Equipment * Light Measurement and Control Devices ¢ Exposure 
Meters ° Aircraft Instruments ¢ Electric Tachometers * Dial Thermometers 











s - 
Serv | ng with Night and day Uncle Sam’s battlewagons must be ready for action. 


And in dozens of vital spots, where direct current is required from 
an A.C. source, I. T.& T. Selenium Rectifiers are helping keep 
them at top combat efficiency. 


Vibration-proof . . . shock-proof . . . electrically and mechanically 
stable, I. T.& T. Selenium Rectifiers have no moving parts to wear 
out or cause failure at crucial moments. And of particular im- 


portance to marine equipment, Selenium Rectifiers can be supplied 
to resist moist, salt-laden air. 


Consulting engineering service available for specific requirements. 


Address Engineering Department for descriptive bulletins. 


Genera! Offices: 1000 Passaic Ave. 
East Newark, New Jersey 
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Mallory Contact Assemblies Help 
Keep “Em Talking 


When a squadron commander and his pilots are communicating aloft... 
or the leader of an armored column is directing his tanks, jeeps and peeps 
on the battlefield . . . both orders and acknowledgments must be crisp, clear 
and speedy. A small but vital element in military communications systems 
is the “‘send-receive” switch. 





While designing a series of these switches . . . ordered in large quantity for 
combat use...the engineers of a leading electrical manufacturer came 
smack up against what looked like a tough problem. Specifications called 
for unusual contact assemblies. What to do? “Let’s ask Mallory,” 
one engineer. 


suggested 


He had the right idea. Mallory metallurgists and production engineers have 
had years of experience in designing and manufacturing all sorts of electrical 
contacts and contact assemblies. Mallory Contacts now spark ignition 
systems, relays and voltage regulators for “blitz-buggies”, bombers, aircraft 
carriers and other modern weapons. 


To solve this particular problem, Mallory engineers developed no new 
materials nor designs. . . though they've often douse these jobs, too. What 
they did was to devise a predine tion technique for turning out large quantities 
of such unusual contact assemblies as the one shown above... with a silver 
ball as the actual contact. Results: Prompt delivery from Mallory of the 
contact assemblies required ...Contacts pass rigid electrical and mechanical 
tests successfully ... Finished “‘send-receive” switches are now on the battle- 
fronts of the United Nations . . . keeping ’em communicating ...—V. 





Why not let Mallory contact experience work for you? 
Bring us your designs before they're blueprinted. Mallory 
contact materials, designs and produc tion methods can save 
you plenty, in time ond money. Write us your problems 
today ee 
of the new, factual, illustrated Mallory Contact Catalog. 


. and let us know if you °d like one or more freee ‘Opies 


P. 





Passaic Ave. 
jersey 
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IN WHAT TYPE: OF 
CIRCUIT IS THE 
EQUIPMENT USED... 
LIGHTING CIRCUIT, 
MOTOR, GENERATOR 
CIRCUIT OR SOME 
OTHER ? 


WHAT ARE NORMAL 
VALUES OF CURRENT 
AND VOLTAGE THAT 
MAKE AND BREAK 2 


WHAT FORCE |S 
AVAILABLE TO 
OPEN, CLOSE 
AND HOLD THE 
CONTACTS ? 


Adar NiO) e Raa le 
LIFE IS EXPECTED 2 


UE al ene 
OF CONTACT...BUTTING, 
WIPING, ROTARY 2 


TT Saad? a 
aeseaan tery a 
INTERRUPTIONS 2 


DOES THE PRODUCT 
HAVE TO PASS 
UNDERWRITERS 
LABORATORIES ' 
TESTS ? 





a MACALLEN COMPANY 


Gisholt 


16 MACALLEN STREET, BOSTON hi. 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 


LOOX 


ELECTRICAL MANUFACTURING 











i ad 
ee a 


ebster says an impulse is ‘‘a force so communicated to pro- 
duce motion suddenly.”’ 


Some impulses are properly harnessed, others go astray—to 
start trouble. In rotating machinery, the impulses caused by 
static or dynamic unbalance travel from one part to another— 


carrying vibration, excessive wear, loss of efficiency, short life. 


Detecting these harmful impulses before they do damage is the 
job of Gisholt Dynetric Balancing Machines. Accurately locating 
and measuring unbalanced forces by the radio means of ampli- 
fication takes but a few seconds with these 
new and greatly simplified machines. 


Balancing an airplane crankshaft with a 
Gisholt Dynetric. So sensitive and accurate 


is thi Te ae GISHOLT MACHINE COMPANY 
‘this machine, it will pick up unbalance 
vibrations as small as .000025". 1119 E. Washington Ave., Madison, Wis. 


LOOK AHEAD...KEEP AHEAD...WITH GISHOLT IMPROVEMENTS 
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RIBBON RESISTORS 


The immediate acceptance and widespread use of 
our Blue Ribbon Resistors exceeded our expecta- 
tions. Designed on modern lines, compact, efficient 
and tough,—they offer more than just higher watt- 
age ratings for unit space required. 

The resistance wire is accurately wound on a 
Steatite core and the ends are brazed to terminals 
of any of our numerous types. Standard mounting 
is by means of an aluminum thru-bar which is in 
contact with the entire internal surface of the 
ceramic core. This thru-bar distributes heat uni- 
formly along its entire length,—eliminating hot 
spots normally found in tubular resistors with con- 
ventional mountings. 

Our mounting studs are riveted to the ends of 


PATENT PENDING 


the thru-bar, and tend to conduct heat to the 
mounting surface —they are designed also as spacers 
when two or more units are stacked. This resistor 
and its mounting form an integral unit. Blue 
Ribbon Resistors cannot rotate or loosen. They are 
easily mounted in a minimum of space. They are 
the last word in ceramic core-vitreous enamel 
construction and design. 

Intermediate taps, adjustable contact bands, 
non-inductive winding, non-standard lengths and 
ratings. 

There are important exclusive advantages in 
other types of resistors and rheostats made by us. 
Please consult us. 


HARDWICK, HINDLE, Inc., 
Newark, N. J., U.S.A. 
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NOTE - 
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Wirnw Fuee Size Tripcerr at ae a 


INSTRUMENT 


“SPECS” 


® Minimum case depth. 

® Full standard size rigid mechanism... 
no projecting base. 

® Wider shroud strengthens face: focuses 
attention on scale. 

® Simplified zero adjustment. 

® Sapphire or equivalent jewels. All com- 
ponent parts finely made and of superior 
quality. 

® Balanced Bridge Support. 

® Metal Bridges at both ends. 

® Separate Scale Mounting. 

® Doubly Supported Core. 


Also available in metal case 


NOTE: When space is at a premium and for all 
installations where space is efficiently used, Triplett 
Thin-Line Instruments. set a new standard of pre- 
cision performance in ee space. For full 
details write for Triplett Thin-Line Bulletin to The 
Triplett Electrical Instrument Co., Bluffton, Ohio. 
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Rheostats-Resistors 
TROT alee 


The cut-away view shows a number of the im- 
portant features which make Ohmite Rheostats 
especially suitable for today’s exacting require- 
ments in industry, and in planes, tanks, ships. 
1. Compact all ceramic and metal construc- 
tion. Nothing to shrink, shift or deteriorate. 
2. Wire is wound on a solid porcelain core. 
Each turn is a separate resistance step, locked 
in place and insulated by Ohmite vitreous 
enamel. 

3. Core and base are bonded together into one 
integral unit by vitreous enamel. 

4. Self-lubricating metal-graphite contact 
brush with universal mounting, rides ona large, 
flat surface. Insures perfect contact, prevents 
wear on the wire. 

5. Tempered steel contact arm assures uni- 
form contact pressure at all times. Pressure at 
the contact and at the center lead are inde- 
pendent. 

6. High strength ceramic hub insulates shaft 
and bushing. 


7. Compression spring maintains uniform 
pressure and electrical contact between slip- 
ring and center lead. Large slip-ring minimizes 
mechanical wear. 

There are many other features which add to 
the dependability of Ohmite Rheostats—all 
proved on the Ohmite Life Tester illustrated 
below, and in actual service as well. They are 
built to withstand shock, vibration, heat and 
humidity. 

Ten wattage sizes, from 25 to 1000 watts, 
from 1 9/16” to 12” diameter, in stock or 
special units to meet each control need. Ap- 
proved types for all Army and Navy specifica- 
tions. 


Send for Catalog and Engineering Manual No. 40 


Write on company letterhead for complete, 
helpful 96-page guide in the 

selection and application of 

Rheostats, Resistors, Tap 

Switches, Chokes and Atten- 

uators. 


OHMITE MANUFACTURING CO., 4896 Flournoy St., Chicago, U.S.A. 


Foremost Manufacturer of Power Rheostats, Resistors, Tap Switches 
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LOAD GRAPH 

OF AN EXTENSION SPRING 
in which 

P,; = load at L, test length 

P2 = load at Lz test length 
aP, and aP2 are allowed varia- 
tions in P,, P2. 
Spring manufacturers often like 
to be free to control free length 
and initial tension to obtain 
best manufacturing procedure. 

(Note dotted portion of load curve.) 
P.S. We strongly recommend 
that these graphs be prepared 
when designing springs. 
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a PRESSED STEEL COMPANY, LANSDALE, PENNA. 


J /EFORE Pearl Harbor, before even Dun- 

- J) kirk, reliable spring manufacturers 
were quietly stiffening themselves for a 
shooting war. To most of them, the design 
and manufacture of a spring was no longer a 
matter of conjecture, but a problem in math- 
ematics, physics, chemistry, and ingenuity. 
In the case of Hunter, for example, 


searching tests had been completed, and 


data compiled, on every imaginable kind of 


spring material, often using equipment con- 


Before the Shootin’ Started 


ceived and built in the Hunter laboratory. 

War demands have increased standards of 
precision in manufacture but none for which 
Hunter and other recognized spring makers 
are not professionally prepared. The war 
has greatly increased the rate of produc- 
tion. Precision inspection, which might have 
been a bottleneck, had, however, already 
been licked by Hunter. In the peace to 
come, as well as in the war at hand, antici- 


pation is ninety per cent of the battle. 
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Time is an important dimension of Accuracy 


N the strict meaning of the word, accuracy is 

not a measurable thing. An electrical instru- 
ment is either accurate, or it isn’t accurate. 
There can be no more or less, no ‘“‘almost’’. 


But there is one important way instrument 
accuracy can be qualified—if not in terms of 
“how much”, then in terms of “how long”. 


How long will Simpson Instruments stay ac- 
curate? Examine the Simpson movement and 
you'll find your answer. First of all you’ll find 
heat-treated, aged magnets—carefully selected 


springs, tested and tempered for permanent re- 


SIMPSON ELECTRIC COMPANY, 


INSTRUMENTS THAT STAY ACCURATE 


siliency—specially processed pivots, completely 
Simpson-made. 


But most important of all you’ll find a funda- 
mentally-better, stronger construction, with 
soft iron pole pieces for absolute accuracy, and 
full bridges at top and bottom that hold the 
moving assembly always in perfect alignment. 


If your requirements are vital enough to give 
you the right to buy instruments, they are vital 
enough to rate the best. To those who have 
learned to measure accuracy in terms of “how 


long”, best can only mean . . . Simpson. 


5 200 Kinzie St., Chicago, Illinois 
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MODEL 260 
High Sensitivity 
Tester 


Here is a typical example of 
Simpson leadership. Ranges to 
5000 Volts, both AC and DC, 
at 20,000 ohms per volt DC 
and 1000 ohms per volt AC. 
Current readings from 1 mi- 
croampere to 500 milliamperes. 
Resistance readings from ™% 
ohm to 10 megohms. Five deci- 
bel ranges, —10 to +52 DB. 
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\/ RAISED HIGH FREQUENCY CAPACITY 50% 
./ REDUCED INSTALLATION BREAKAGE 

./ REDUCED WEIGHT 10% 
,\/ IMPROVED APPEARANCE 


PLEXIGLAS AND CRYSTALITE HAVE 


Extremely high resistance to carbon tracking and 
to dielectric break-down are properties of PLEXIGLAS 
and Crysta.ite valuable to manufacturers of elec- 
trical equipment. 

Low moisture absorption is another advantage 
gained by the use of PLExIGLAS and CryYSTALITE- 
insuring relatively constant electrical behavior and 
freedom from warping under all conditions. 

Breakage—particularly installation breakage—is 
also reduced, for PLExIGLAs and CrysTALITE have 
great resilience and impact resistance. 

The light weight of PLExicLas and CrysTALITE is 
also advantageous in many electrical installations, 
especially today when so much of this equipment is 
going into aircraft. 

We shall gladly send any interested executive an 
illustrated PLexicLas booklet containing full infor- 
mation on the properties and applications of trans- 
parent PLEXIGLAS and CryYsTALITE. 


CRYSTAL-CLEAR 


AND RODS 





Power Factor 


Breakdown Voltage 


ACRYLIC 


Crystal-Clear Acrylic Plastics 


ELECTRICAL PROPERTIES 


Coartesy of Kurman Electric 
Company, Inc., New York 


EXCELLENT ELECTRICAL PROPERTIES 


of PLEXIGLAS and CRYSTALITE 


(at 25°C or 77°F) 


Plexiglas 


Dielectric Constant 


60 cycles | 3.4 to 3.6 
1,000 cycles 3.2 
1,000,000 cycles 3.2 


60 cycles | 5 to 6 
1,000 cycles | 6 
1,000,000 cycles 2.5 


Volume Resistivity 


(ohms / cm?) 


60 cycles (volts per mil) 


short time test 
one minute stepwise 


MOLDING 


{(DELPHIA, PA. 


Crystalite 








PLAS i eee 


PLEXIGLAS - CRYSTALITE 


POWDERS 


Piexicias and Crystaite are trade marks, Reg. U. S. Pat Off., for the acrylic resin thermoplastics manufactured by Rohm & Haas Company. 


& HAAS COMPANY 


WASHINGTON SOUARE, PHIL 


Synthetic Insecticides. . Fungicides. . and other industrial Chemicals 




















Although present Bodine production 
facilities are entirely devoted to the 
war effort, Bodine engineering service 
is still available to help you solve 
your motor application problems. 


Built-in Motor Parts 
Save Space ... Aid Design 


Where space is at a premium, or where 
the product manufacturer wishes to 
have complete control of the appear- 
ance of his product, the driving motor 


can usually be made an integral part 
of it by the use of motor parts supplied 
by the motor manufacturer. Stator 
assembly, rotor, and associated parts 
of the required type are supplied to 
the product manufacturer who must 
then incorporate the motor housing 


in his design. This has been done on 
such varied devices as computing 
machines and airplane propeller hubs. 
Since the housing is part of the 
actual machine, space and materials 
are saved and it becomes easier to 
make the finished product attractive. 
It may then be designed as one com- 
plete unit, rather than as a machine 
plus a motor of dissimilar design. 








* * * * 


The little things that are sometimes 
neglected in motor inspection are often 
just as important as such obvious things 
as lubrication and proper voltage. Your 
small motors are important links in 
production for victory—make them last 
longer and conserve critical materials. 





CHECK INTERNAL SWITCHES 
Operating mechanical parts within a 
motor are always potential sources of 
trouble. While centrifugal switches, such 
as those found in split-phase motors, 
usually give little trouble, regular atten- 
tion will make them last even longer. 
Use fine sandpaper to clean contacts. 
Be sure sliding member on shaft moves 
freely. Check for loose screws or elec- 


trical connections. 





WATCH ALIGNMENT 


A motor shaft which is out of line with 
its load will not only cause the motor 
shaft and bearing to wear rapidly, but 
can also be the means of damaging the 
driven machine. Alignment should 


FRACTIONAL HORSEPOWER MOTORS 


LAST LONGER 


~ 6%§* *&* * * 


always be checked at the first sign of 
excessive vibration. Where misalignment 
might be expected, use a flexible link 
between motor and load. 





USE SPLASH-PROOF MOTORS 
IN WET PLACES 


Don’t transfer an ordinary motor from 
a dry application to a damp place or 
onto a machine where water is present. 
Ventilated motors will not give satisfac- 
tory operation in such service. Use only 
totally enclosed or splash-proof motors 
which are properly protected against 
moisture. 





37 YEARS’ EXPERIENCE 


Since 1905 the Bodine Electric Company 
has been supplying industry with qual- 
ity electric motors of one-sixth horse- 
power and smaller. These small motors 
are sturdy and reliable because they are 
carefully assembled from parts which 
are properly designed and precision 
manufactured. They provide long, trou- 
ble-free operation. 


Save these bulletins on motor servicing. You will find them helpful for future use. 


BODINE 


FRACTIONAL 
HORSEPOWER 


MOTORS 
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Bodine Electric Company 





2256 W. Ohio St., Chicago 
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Associate Editor 
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TO APPEAR 
IN LATER ISSUES 


Next month Eighth Annu- 
al ELECTRICAL MANUFAC- 
TURING October Product 
Design Number. Paced to 
war time realities and em- 
phasizing opportunities to 
come, next month’s issue will 
be a distinguished addition to 
its long line of annual prede- 
cessors. Thus engineers, de- 
signers, executives, military 
men and government officials, 
will all be contributing toward 
the clarification of your view- 
points and your problems in 
October 1942. Materials, 
parts, outstanding accom- 
plishments of the year with 
implications for the future. 
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On the cover: Michigan Tool Company’s No. 862 gear finisher with all- 
electric control of operating cycles; adopted for features of simplification, 
flexibility and precision. Automatic production with provisions for manual 
operation. Over-load and under-voltage protection provided. 
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principles. 
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Development Engineer Carson talks of design principles and specification 
of the right materials. 
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Product Development Engineer Kazimier points to some easy errors as 
well as to things to do for maximum satisfaction. 


TO ELECTRICALLY HOLD ROTATING OR STATIONARY PARTS... 


Consulting Engineer Underhill in another of his down-to-earth reviews 
of fundamentals. 
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CAST BOUCHONS FOR 
HAND GRENADES 


Seca cli iim - - 


The bouchon is “the business end” of a grenade. 


The well-known fragmentation “pineapples” which served our 
fighting men so well in World War I are equipped, in this war, 
with ZINC Alloy Die Cast bouchons. This part is particularly 
well adapted to die casting production because in its detail it 
constitutes a rather tricky design and, as a die casting, it can be 
turned out at high speed with practically no machining. 

The three steps in the above illustration show (1) the die cast 
bouchon (2) the bouchon with the booster assembled at the 
bottom and with the spring firing cap at the top (3) a complete 
grenade with the release handle and the release ring-pin assembled 
to the bouchon. 

As shown in the inset, the soldier first removes the pin by 
pulling the ring (in this case with his teeth). This permits the 
release handle to fly off when the grenade is thrown, springing the 
firing cap to its charge in the bouchon and thence through the 
booster to the deadly T.N.T. 


TAPPED BOSSES PROVIDE 
STRENGTH 


In designing a part for production by die casting it should be 
remembered that tapped bosses are stronger than threaded studs 





THE NEW JERSEY ZINC COMES? 


HORSE HEAD SPECIAL ( 






















Tapped bosses are always preferable, and often as economical as threaded studs. 













ALLOY POT 


A publication issued for many years by Tz New Jersey Zinc Company to report on 





trends and accomplishments in the field of die castings. Title Reg. U.S. Pat. Off. 
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(because external threads cause a notch effect in case of shock loads). 

With tapped bosses, however, the precaution must be taken 
to allow 1%” at the bottom for chip clearance (see drawing). 
Failure to provide this clearance in any one boss may add as much 
as 5% to the cost of the casting, through frequent tap breakage. 
In addition, a tapped hole should be counter sunk 1/32” larger 
than the thread for ease of tapping an assembly. 

For other hints on good die casting design practice, write to 
us—on your company letterhead—for a copy of the booklet 
“Designing for Die Casting.” 


ZINC ALLOY DIE CASTINGS 
VS. SAND CASTINGS 


In the redesigning of many products, die castings have been adopt- 
ed to serve where sand castings were previously employed. The 
reason for this conversion is usually one of simple arithmetic. 

Shown below are eight sand-casting-to-die-casting conversions 
of parts for a navigation training device used in the aviation field. 
The sand castings, at the background in each case, cost $8.44 
for a set of eight. The ZINC Alloy Die Castings, foreground, cost 
$3.43 a set. In addition, it cost $33.64 to machine the sand castings 
and only $14.15 to machine the die castings. Thus the total saving 
on the redesign of the eight castings effected a total saving of 
$24.50 a set. 







Design complexity was achieved by die casting, largely eliminating machining. 
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Getting More And More 
Out Of Less And Less 


With every effort and resource stepped-up, as they of course are 
these days, it is not astonishing that the time has apparently come 
ads). to re-consider the ratings of electrical equipment. To use smaller 
aken factors of safety. Torun motors at higher loads and temperatures. 
' To, in general, get more performance out of things from which, for 
kage. a given size and existing rating, we are accustomed to expect 
arger somewhat less. 


te to 


However, you cannot discard one thing, in favor of another, 
ok let 


without casting some reflection upon that which formerly enjoyed 
your approval. Ratings are no exception. If it be considered that 
old ratings were far too conservative, then newer ones are indeed 
GS in order and should have come long since, emergency or no emer- 
gency. On the other hand, if older ratings were tolerably ‘‘reason- 
able’’ then pushing equipment beyond old limits may become a 
adopt: ‘ . f tant a . 4 
| The discernible folly from the long-term policy viewpoint. 


al There is this much to be said. Any re-rating advantages must 

n field. be offset (paid-for would be a more accurate thought) by some 

| $8.44 measure of shortened operating life, vulnerability to service adversi- 

a ties, possible shut down of driven or controlled products, etc., etc. 

aaa Granted that, on an overall basis, considerable quantities of 
scarce materials may be saved by making each functioning unit 
work a little harder, the fact remains that quite as much might be 
lost as could be gained. Ounces of copper or steel saved in specify- 
ing a 5 hp. instead of a 7% hp. motor for a heavy duty machine 
tool might be as nothing when compared with what could be lost 
in terms of machine output or spoiled work, etc., etc., due to other- 
wise unnecessary motor failure induced thereby. Only one of a 
literally infinite number of examples that might be cited. 


Experienced engineers and designers may well think twice 
before jeopardizing their contributions to the war production 
program by eager adherence to re-rating plans which would push 
expediency too far. Between canny thrift and all-or-nothing 
plunging there lies a wide gulf that is not easy for the practical 


and experienced engineering mind to reconcile. 
machining. 
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Which Control For 





ANY of those electrically-energized products 
today developed by engineer-designers require 
motors of high efficiencies and adjustable in 


eed over a considerable range. Direct-curren . . 
I . ames pee anaes With a number of basic control types 


from which to choose in specifying 
ney ‘ad Ane 5 is eas a components for integration within the 

mains an excellent choice. The dc. motor is very flex- ; 

: ible in that it can have practically any base speed, dc.-operated product, the best solution 


motors meet this requirement admirably. For constant 
speed specification points the ac. induction motor re- 


whereas the ac. unit is limited to certain definite speeds of the problem remains, as always, the 
as governed by the frequency of the power supply and selection of that one which meets over- 
the number of poles of the machine.* Not only can a all performance, cost, freedom from 
desirable base speed be selected, but once chosen, opera- complexity or precision needs. Because 
tion can be varied either above or below that speed. dc. motors are so liberally specified 


Revolutions per minute can be lowered very simply today, particularly for wartime prod- 


ucts, being up-to-date in their control 
methods is a timely thing. Mr. Leland 
brings just such an opportunity. 


by reducing the applied voltage to the armature term- 
inals and increased by decreasing the flux in the field 
poles. These general observations apply to any de. 
motor regardless of the type. Basically, the three types 
of dc. motors, as classified by type of field coils, 





namely, shunt, series, and compound, operate on the 
same principles. 





: Here are the fundamental laws to keep in mind for 
: dc. motors : 


1. The applied voltage is always equal to the product : 
of the armature current and series resistance plus f 
the back voltage generated by the motor. Eo Ey + Ta Ra... eee eee eee eee eee ee eee (1) 

2. The back voltage generated by the motor is always Re IP ON seis cca dsb ee peeve eda cbs peebn ne ne (2) 
proportional to the product of the field strength 8 on B OCrerrrerer tee eee ere reece ee cree (3) 


3 and the speed. . Around these three fundamental laws are built all 
3. The torque of the motor is always proportional de 
to the product of the field strength and the arma 


ture current. 


motor control systems. By proper proportioning 
and correct control, almost any desired characteristic 
can be obtained to match the requirements of the driven 


\gain, these can be expressed by the following sim load. 


ple equations : _ As stated, the motors are classified by the type of 
held coil used to furnish the magnetic flux (¢). The 


* Dee also “When Motor Speeds Dominate the Product De shunt motot derives Its flux Irom field coils made up 


sign,” ELECTRICAL MANUFACTURING, April 1942 of many turns of wire connected to constant potential 


Fig. 1. 


TANDARD listed adjust- 

able-speed motors are 
rated in three ways: (a 
tapered hp., continuous 40 
deg. C. rise; (b) constant 
hp., continuous 40 deg. C. 
rise; (c) constant hp., one 
hour, 50 deg. C. rise of the 
next larger hp. rating than 
for continuous duty. 
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the DC Motor Drive? 


eed 


Horsepower and Torque 
and Torg 


Horsepower 


supply lines. Changing the field flux by means of a 
field-adjusting rheostat permits varying the motor 
speed, as may be seen in equations | and 2. 

The series motor is quite different in that its field 
poles are surrounded with relatively few turns of wire 
usually connected in series with the armature. The 
compound motor is a combination of the two types and 
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Fig. 2. 


(ere for constant-hp. 
motor (a) and constant- 
torque motor (b). These 
charts illustrate the general 
formula: 
H ae h 
P- =Sh59 Where 
N =speed (rpm. ) 
T= torque (ft.-lb.} 


“Horsepower 


has gradations from almost a complete shunt motor to 
a full series motor. 

The series motor is an excellent choice where the 
load varies widely in torque requirements, and where 
light loads must be driven at high speed and heavy 
loads at low speed—crane and hoist drives for example. 
An important point to remember is that if the motor 
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Fig. 3. Various sizes of drum switch controls for direct-current motors 


1S completely disconnected from the restraining load, 
it will tend to overspeed to the danger point. The 
reason for this can be seen in equations 2 and 3. Ii 
external load is removed from this type of unit, the 
armature current drops to a very low value which in 
turn reduces the field flux to a very low value. The 
motor tries its best to develop the back voltage (counter 
emf.) and the only way it has of accomplishing this is 
to increase its speed. 

Less precaution is required when selecting the shunt 
motor, for its speed is not materially affected by the 
torque demands of the load, and thus is more gen- 
erally used for industrial machines. Its speed can be 
controlled within wide limits, yet it will maintain a 
speed with reasonably large variation in the load torque. 
Kew shunt motors are furnished without some series 
field winding, added only for the purpose of making 
the motor more stable in operation. The shunt motor 
is widely used in the iron and steel, as well as the paper 
and textile industries and in mining services. It is 
practically indispensable in the design of machine tools. 

The shunt motor is available in a multitude of sizes 
from fractional to thousands of hp. The sizes gen- 
erally used in conjunction with industrial machines, or 
machine tools, range between one and 200 hp. and 
are usually gradated by integral numbers such as 1, 5, 
10, etc. Shunt motors are divided into two general 
types: constant-speed and adjustable-speed. 

The constant-speed type is designed to have only 
small speed adjustments by field control. In some 
cases it will stand weakened field up to 150 to 200 per 
cent of basic speed. Assuming full shunt field strength, 
the starting torque varies almost directly with the start- 
ing current, which in turn is dependent on the resist- 
ance in the armature circuit. The starting resistors of 
standard motor starters limit the armature current from 
125 to 200 per cent of normal full load current, giving 
a starting torque of 125 to 200 per cent. If greater 
starting torque is required, a lower value of resistance 
is used in the starting control which permits a greater 
flow of armature current. The value of the starting 
resistance is usually fixed between rather close limits 
governed by the commutating ability of the motor and 
the torque requirements of the load. 


The adjustable-speed shunt motor is designed to have 
speed adjustment by field control. The standard range 
of adjustments (1.e. basic speed to top speed) is 2/1, 





Fig. 4. | Semi-magnetic type of controller for dc 
motors as used on printing presses 


3/1 and 4/1. However, there are special motors with 
greater speed ranges, such as 5/1 and 6/1. Since this 
type is rated on a constant hp. basis, normal full-load, 
full-field torque is 300 per cent or 400 per cent of weak- 
field, full-load torque, depending on whether a 3/1 or 
+/1 speed range motor is used. Consequently, as a 
rule, the standard adjustable-speed motor starter per- 
mits ample starting torque for the load. In fact, for 
the purpose of limiting the starting torque more re- 
sistance is usually required for an adjustable-speed 
than for a constant-speed motor starter of the same hp. 
The National Electrical Manufacturers Assn. recog- 
nizes this difference: “An adjustable-speed motor of a 
given hp., when started with full field, generally re- 
quires a resistor of larger ohmic value than does a con- 
stant-speed motor of the same hp.” 

One other basic consideration in choosing a motor for 
a specific job is the hp. and torque available from the 
motor at the various speeds, dependent on the way the 
motor has been rated. Fig. 2 illustrates the difference 
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in characteristics between the constant-hp. and constant 


torque motors. These charts are a graphic representa 
tion of the general formula of : 


NT N speed (rpm. ) 
Hp. aes WHEE iss : 
5250 | Porque (ft.-lb. ) 
This is a general equation applying to all rotational 
machines and can be easily derived from fundamentals 
of mechanics. 


WHICH CONTROL FOR THE JOB? 


NCE the proper de. motor has been chosen, equal 

care must be given to the selection of its control. 
There are three general types: manual, semi-magnetic, 
and full magnetic. 
Manual Control. The simplest form of manual con 
trol is the knife switch or breaker which may be used 
to connect the motor terminals to the line. It is lim 
ited usually to motors of 14% hp. 115 volts, and 2 hp. 
230 volts or smaller where full-voltage starting is per 
mitted. 

Two of the most commonly used manual controllers 
are the dial switch and drum switch. The first 1s 
usually of the contact button or segment type with an 
operating arm which when moved across the face of the 
dial cuts out sections of starting resistance. The re- 
sistance is usually mounted on back of the dial plate, 
making the entire equipment self-contained. Its great- 
est use 1s with the smaller size motors that require 
infrequent operation. The drum switch is of sturdier 
construction than the other and finds its most common 
application with motors of intermediate hp. The start- 
ing resistor is usually separately mounted and in most 
cases is used for speed regulating duty. Some forms 
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Fig. 5. Circuit of a counter emf 
starter for dc. motors 


of this type of switch can change motor speed by means 
of a built-in field control. Either type of switch may be 
obtained for simple starting or speed regulating duty. 
Both of these controllers depend on the skill of the 
operator for the correct acceleration of the motor and 
its load. Too rapid operation of the control in the 
hands of an inexperienced operator may cause damage 
to the driven machine. 
Semi-Magnetic Control. This type is essentially 
the same as the manual, except that it has the added 
feature of a magnetic device so arranged that it will 
remove the motor from the line when power fails, 
signaling the operator that something is wrong. The 
semi-magnetic starter is, as its name implies, the transi- 
tion between the manual and the full-magnetic starters. 
Almost any of the protective features of the latter can 
he added to the semi-magnetic control, such as overload 


‘Continued on p. 84 


Fig. 6. 
RINDING machine (A) utiliz- 
ing counter emf. acceleration 
B—Controller detail 
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NGINEERING-design of instruments to meet 

war conditions and their specification for war- 

time service may be considered from two points 
of view: (1) adaptation of the instrument to the use 
of novel materials made necessary by wartime restric- 
tions, and (2) modification of the instrument to render 
it adaptable to combat purposes. A mass of conflicting 
information on the first of these points is at hand; but 
as the most interesting uses of instruments as weapons 
of war are closely guarded secrets, an article written 
at this time and touching upon such a delicate subject 
can hardly be expected even to hint at actual accom- 
plishments. While an attempt will be made as far as 
possible to segregate the viewpoints, they are not in any 
sense mutually exclusive; and the frequent need for 
balancing the demands on the instrument as a fighting 
weapon against restrictions imposed by other pressing 
uses of strategic materials will occasion much overlap- 
ping and many “cross-references” between the two lines 
of reasoning. 


ADAPTATION TO USE OF NOVEL MATERIALS 


MALL as are the amounts of material used in indi- 
S vidual instruments, the restrictions imposed by the 
war have seriously limited the use of even these supplies 
so far as strategic components are concerned; and at- 
tempts at substitution, while sometimes disheartening, 
have often brought to light materials giving a perform- 
ance equivalent, or even superior, to the traditional, 
with the result that when the latter again become com- 
mercially available, the incentive to return to their use 
may be lacking. As the instrument industry is now on 
an almost 100 per cent war basis, whereby otherwise 
unobtainable materials may sometimes be had in quan- 
tities sufficient for such applications, it might be argued 
that the necessity for substitution is not apparent. While 
such may sometimes be the case, the substitutions 
change with the weather, one day one type of material 
being difficult to get, and another day some other type 
being impossible to obtain. In this survey, an effort 
has been made to consider the problem of substitution 
from the standpoint of conditions which might be ex- 
pected to exist had it never been possible to invoke the 
expedient of priorities. As far as possible, different 
component parts of the instrument will be treated under 
separate headings. 

Windings and Connections. The heart of any elec- 
trical instrument is of course its electrical circuit. In 
direct-acting instruments, where the whole force for 
moving the deflecting part is derived from the meas- 
ured quantity, this circuit is generally of a simple nature 
and does not present the problems found in other ele- 
ments of the instrument. The stationary windings of 
wattmeters, ac. ammeters and voltmeters, and many 
instruments of the ratio type, such as power-factor 
meters, ohmmeters and frequency meters, can generally 







War Time Factors That 
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be formed of symmetrical proportions and machine 
wound. Copper is the universal material for these 
windings, and at present the substitution of any other 
metal seems improbable. Silver, of course, could read- 
ily be utilized; and the cost differential would not be 
generally prohibitive. If, however, silver is available 
only on the condition of its reclamation by the Govern- 
ment when normal economic conditions are re-estab- 
lished, the idea of the substitution in calibrated circuits 
is far from attractive. In the field of conductivity at 
least, much unnecessary experimentation with alloys 
may be eliminated in the knowledge that the resistivity 
of a metal generally decreases as its purity is improved. 

There has always been a choice of silver and alumi- 
num as substitutes for copper in galvanometer, dynamo- 
meter, and millivoltmeter moving coils; and both these 
have been used to a limited extent. Silver, of course, 
provides the greatest conductivity for a given volume, 
and aluminum for a given weight ; sometimes the design 
of an instrument is so exacting as to require that one or 
other of these two metals be used. Aluminum-wound 
moving coils are not uncommon in galvanometers and 
millivoltmeters, but a deterrent to its use is found in 
the difficulty of making a positive electrical connection 
to fine conductors of this metal. The common knowl- 
edge that silver has the highest specific conductivity of 
any metal leads to conjecture why so little use has been 
made of it in moving coils, especially where space is 
at a premium. Comparison with copper, however, shows 
that the conductivity margin in favor of silver is so 
slight (a matter of 2 per cent on a basis of similar 
dimensions) that the higher cost would seldom be justi- 
fied. It appears questionable that silver will be ex- 
tensively substituted for copper for other than techno- 
logical reasons unless the restrictions on copper become 
vastly more stringent than at present. 

A limiting feature, reflected in the supply of fine wire 
for instrument windings, lies in the shortage of a per- 
sonnel skilled in the working of the diamond dies 
through which such wires are drawn. The general 
situation with regard to lapidaries will be treated more 
fully in the discussion of jewels. It has been found 
possible to relieve the hardship due to this shortage by 
slightly relaxing the tolerances in wire sizes, thus mak- 
ing possible a greatly increased footage of wire in pro- 
portion to a given amount of re-working of the dies. 
A further relief has been found in an increased use 
of small dies formed from tungsten carbide. 
Magnets. The most studied, and probably the least 
understood, part of an instrument is the magnet. Every 
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de. galvanometer or millivoltmeter movement includes 
a permanent magnet upon whose “permanence” de- 
pends the sustained accuracy of the instrument. A 
large proportion of ac. ammeters and voltmeters include 
“soft iron” in their magnetic systems ; and many instru- 
ment movements of both classes are enclosed in iron 
shields for protection against stray fields. Permanent 
magnets are also frequently used in damping systems. 
High-permeability, low-loss ferromagnetic alloys and 
high-coercive-force alloys, sintered or cast, had been 
developed for a sufficient time so that, as soon as re- 
strictions began to appear, the industry was in a posi- 
tion to take full advantage of their benefits. Though 
some of these alloys contain critical materials in their 
composition, yet, because of their vastly improved mag- 
netic properties, the total weight of such materials per 
instrument is noticeably less than in the movements 
using the magnetic metals of a decade ago. 

The design of permanent magnets with respect to 
material, form and treatment must take due cognizance 
of fields to which the instrument must be exposed in 
operation, whether from momentary or sustained high 





Vitally important elements in the function- 
ing of many war products and weapons, 
electrical measuring instruments of all 
types have undergone changes in design 
which are due not only to the specification 
of new or substitute materials but also to 
the many new and far more exacting con- 


currents in nearby conductors, from the proximity of 
other instruments in crowded surroundings, or from 
magnetic effects due to meteorological conditions. While 
in theory at least, the replacement of old magnet steels 
by the new alloys makes possible a much more powerful 
movement, the general trend of well-balanced design 
(except in certain recorders which will be mentioned 
later) has been more in the direction of reducing the 
size and weight of the instrument without greatly de- 
parting from the original performance. Thus, in some 
permanent magnet elements, it has been found possible 
to reduce the weight of the mechanism by amounts ap- 
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proximating 50 per cent while retaining substantially 
the original operating characteristics. 

Resistors. The alloying of resistance metals is most 
exacting in its demands and will tolerate no substitu- 
tions. Fortunately, the total volume of such materials 
used in instruments is not great. By virtue of priori- 
ties, it has thus far been possible, though sometimes 
difficult, to obtain sufficient quantities of manganin and 
similar alloys. The same may be said to apply to 
materials for base metal thermocouples. It will be 
appreciated that in many cases the use of ‘“‘noble” metals 
is less restricted than that of the base metals; and cer- 
tain electrical measuring devices containing such 
precious metals as gold and palladium have met less 
obstacles in obtaining these than in getting essential 
aluminum parts for the same instruments. 

While vitrified wire-wound resistors are finding in- 
creasing use in instrument circuits, the exact calibra- 
tion of such circuits has generally proscribed extensive 
application of resistors formed of ceramic material. The 
notable exception to this lies in instances where ceramic 
resistors having definite predetermined temperature 





ditions under which they must operate. 
Herein, Mr. Borden outlines some of the 
recent war-time problems in instrument 
design and indicates some possible future 
trends. The author has specialized in meas- 


urement, instrumentation and allied auto- 
matic control development for many years. 


characteristics are incorporated as a small part of the 
total circuit resistance. 

Bearings. Because of the minuteness of their deflect- 
ing and restoring forces, electrical instruments have 
always been considered the “weak sisters” in the family 
of measuring devices. It has been assumed that the 
moving element, unless supported by filaments of utmost 
fineness, would be pivoted in jewels of microscopic 
dimensions ; and the unit stresses on these parts, even 
under ideal conditions, are such as to discourage the 
most optimistic designer. While the magnitudes of 
these stresses vary greatly with design, the figure of 



































































































































20,000 Ib. per sq. in., closely approaching the crushing 
strength of the pivot material, may be taken as typical 
of the static pressures between jewels and pivots of a 
well designed instrument (to say nothing of the stresses 
introduced by shocks and vibration) yet that pivot bear 
ing must operate freely perhaps millions of times during 
the life of the instrument. These bearings, however, in 
the face of such essentially unfavorable factors, have 
been developed to a degree that the resistance of the 
‘nstrument to shock is more likely to be limited by the 
frame or the case than by these delicate parts. 

The accepted standard for instrument jewels has long 
been sapphire; and a fine technique for cutting and 
finishing such material has been evolved. The use of 
sapphire jewels is a heritage from the watchmaker’s 
art: and it is not surprising to know that the supply of 
finished jewels has of recent years come almost entirely 
from Switzerland. Thus, while natural sapphire de- 
posits are widely distributed, and the manufacture of 
reconstructed or synthetic sapphire boules is highly per 
fected, the whole technique of fabricating this material 
came very early in the war under the controlled eco- 
nomic scheme of enemy countries, leaving first Great 
Britain and later the United States without a supply 
of these important parts. 

It is providential that such a condition had been 
anticipated by some of the more progressive of the 
manufacturers. About ten years ago, investigations 
were initiated with a view to finding a suitable substi 
tute material; and recent references in the p ypular press 
to the use of glass jewels are based on announcements 
of a source of supply which has enjoyed a limited use 
for some years and has merely been expanded to meet 
the greatly increased demand. Though the hot-formed 
vlass jewel differs materially from the sapphire in its 
performance, and is of course considerably softer, it 
still is harder than the co-operating pivots, and in some 
instances possesses advantages which may justify its 
retention, especially in instruments having a moving 
element weight not exceeding one gram, even after a 

supply of cut sapphires again becomes available. 

While the non-metallic jewel is still standard practice 
for indicating instruments of the conventional types, 
there is noted a considerable increase in the use of 
wholly metallic bearings. Non-magnetic, non-corrosive 
alloys of extreme hardness for both pivots and jewels 
are regularly offered, and are claimed to have a smooth 
ness which increases with use and, in instruments sub 

jected to conditions of shock due to gunfire or vibra- 
tion of airplanes, to give a performance superior to that 
of any bearing depending upon a non-metallic surface. 
In relay-type or other instruments where relatively high 
torques are developed, conventional bearings of polished 


steel rod in polished brass sleeves, similar to those of 
ordinary timepieces, find considerable use; and for 
heavier loads miniature ball bearings are widely applied 


with satisfaction. 


Springs. The few years immediately preceding the 
war saw many refinements 1 spring materials and 
manufacturing procedure, so that recent advances 1n 


these parts can hardly be called an adaptation to war 


time conditions. The outcome of these refinements was 


represented in a considerable number of alloys exhibit 


ing a selection of characteristics with respect to elec- 
trical conductivity, temperature, elastic modulus, etc. 








Under war conditions some of the constituents of these 
alloys have become scarce, while others are thus far 
available in sufficient quantities. Tin, chromium and 
tungsten are probably the most difficult constituents of 
these alloys to obtain ; while nickel and copper, thoug! 
restricted, are native to this continent and can generally 
be had in quantities sufficient for instrument springs 
\mple supplies of beryllium are available, so that 11 


has not been necessary to sacrifice the outstanding a‘ 
vantages of beryllium-copper where a combination of 
conductivity and elasticity is required. 
Insulation. Before the outbreak of the war shellac 
and rubber, the “old reliables” of the hand-made imstru 
ment, had been almost completely superseded by syn 
thetic resins, so that the elimination of these two ac 
cepted standards from the list of available materials has 
not caught the instrument industry unprepared. Plas 
tics made from native materials and having practically 
any desired property of rubber—hard or soft—can be 
obtained. In those instances where exceptional dielec 
tric strength, or low losses, must characterize the insu 
lation, molded ceramic parts are often specified by the 
designer. 
Scales and Dials. Such changes as have been noted 
in the scales of indicating instruments may be said to 
be the outcome of mass production rather than subst 
tution. Of course nickel, either as a component material 
or as a finish, is “out” so far as dial plates and other 
parts are concerned ; and, for the present at least, brass 
is finding a place here. Whatever may be the ultimate 
substitution, a non-magnetic material will be essential, 
and it is not at all unlikely that a molded plastic may 
again solve the problem. The use of paper scales 
cemented to metal mounting plates has been minimized, 
and many scales are now being printed or etched 
directly on metal. Photographic reproduction of scales 
from a precisely calibrated master has reached a high 
degree of refinement, and where quantity production 
methods are permissible many scales are now made 1m 
this manner. 

Luminous dials for use where external lighting ts not 
practicable are finding a wide use; and various types 
of luminescent markings to be visible under blackout 
lighting are available for installations subject to air 
raids or similar conditions. The problem of making 
instrument scales visible under unfavorable lighting con 
ditions has been vastly simplified by the use of win 
dows having “non-glare” surfaces. Here may be men 
tioned the increasing practice of periodically photograph 
ing a whole panel of instruments operating under test 
conditions, thus providing a permanent record of instan 


taneous values and to some extent relieving the need 


for elaborate installations of graphics. 
Cases and Covers. Substitution of materials an 
adaptation to the requirements of tanks, planes, sub 


marines and surface vessels, have played a part in the 
It has been found that 


redesign of instrument cases. 


where instruments are used on battleships or in othe: 


locations exposed to the shock of gunfire, cast 


Ol 


molded parts not directly associated with the mech- 


anism are often more likely to be shattered than ar¢ 


the parts of the measuring element to be damaged. This 


has necessitated resort to the use of stamped metal part 
and the use of plastic moldings having special shock 


Continued on fp. 140 
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How to Design Brush Springs 
tor Long Brush Life 








Those flexible, helical springs used in likely to be without enough data for a 
: small motors to maintain pressure con- complete job, or a spring that “hap- 
tact between brushes and commutator pened” to work in another motor is 
and conduct all or part of the current copied. But brush springs can be en- 
usually are engineering “orphans.” gineer-designed-in with a worthwhile 
Either the spring design is left up to improvement in motor efficiency and 
the carbon brush manufacturer who is_ performance. A clarifying viewpoint. 





ORDO LLL LL al ll ll ll ll al al all 





| 
‘1 
. RUSH SPRINGS have but two functions to per At this point, brush wear itself brings up the most 
I form: (1) keep the brush in contact with the critical spring design problem. As the brush wears, | 
, commutator, and (2) conduct all or part of the the brush spring becomes longer and the spring pres 
7 current to the brush. These requirements are often in sure drops. When this condition is overlooked (as it 
_. conflict in the design of the spring ; best motor perform- often is) brush life is likely to be short and far from 
. ance requires an optimum balance between these con- uniform, because of the rapidly accelerated brush wear 
x flicting factors. Since most factors involved are read- 
y ily reduced to formulas, the design problem itself is 
1 not difficult. It is only necessary to be sure that all 
- factors have been considered. 
In keeping the brush in contact with the commutator, BY ROBERT W. CARSON 
ih the first and most important design factor is the value a . ; es 
va of the brush pressure. The brush manufacturer knows INSEE ES GREREAL EES? £0, PS 
1 quite well that best brush life with minimum commuta- 
= tor wear is obtained only at one value of unit pressure. 
i If brush pressure is too heavy, brush wear is too great, 
. excessive commutator friction decreases motor efficiency 
. and commutator life is short. These are simple mechan 
; ical losses. 
: If brush pressure is too light, the brush may “bounce” 
. causing arcing and commutator damage, voltage drop 
ce between brush and commutator will be too high, and 
ie excessive heat will be generated. These are electrical 
losses. At some value of brush pressure, not too high 
‘ and not too low, the combined electrical and mechanical 
ie losses are at a nuinimum. ‘This is the one best brush 
si pressure for maximum service life and minimum losses. 
sa This preferred value of brush pressure is controlled 
by a number of factors such as grade of carbon, shape 
oh and cross section of brush, commutator surface speed, ! 
on erating temperature, current density, voltage and | 
his service conditions. ‘These are conditions the brush ' 
on manufacturer takes into consideration in specifying | 
ok he size, type and grade of brush, and finally the brush : 


pressure needed for minimum wear. 
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which takes place with too little pressure. Small varia 
tions in springs themselves and tolerances in the brush 
holder can cause large differences in rate of wear with 
a worn brush. 

The answer is to design a brush spring with a mini- 
mum loss of brush tension with brush wear. This means 
making the free length of the brush spring as long as 
possible. 

The desirability of maximum free length can be 
readily explained by referring to the accompanying 
diagram. A definite allowance for brush wear is al- 
ways established in developing the brush design. When 
a new brush is assembled in a brush holder, the spring 
is compressed a predetermined amount to produce the 
desired brush pressure. Now, if the distance the spring 
is compressed is, for example, twice the allowance for 
brush wear, then when this wear occurs the spring will 
extend by half the initial compression, and the brush 
tension will be reduced to half its initial value. 

But suppose the spring is redesigned for a greater 
free length, keeping the initial assembled pressure the 
same. If the free length of the brush is increased until 
its initial compression is five times the brush wear, the 


VALUES OF D* AND D' 
FOR CALCULATING SPRINGS 


PHOSPHOR BRONZE AND BERYLLIUM COPPER 
B & S GAGE 


No diam d3 d4 


30 0100 000 00100 000 
29 0113 000 00144 000 
28 0126 000 00200 000 
27 0142 000 00286 000 
26 0159 000 0040 000 
25 0179 000 0057 000 
24 0201 000 0081 000 
23 0226 000 O115 000 
22 0254 000 0162 000 
21 0285 000 0231 000 
20 0320 000 0328 000 
19 0360 000 0463 000 


MUSIC WIRE AND STAINLESS STEEL 
W & M GAGE 


diam d 


010 000 00100 
01] 000 00133 
012 000 00172 
013 000 00220 
.014 .000 00274 
016 000 00410 
018 000 00583 
020 000 00800 
022 000 0106 
024 000 0138 
026 000 0176 
028 000 0220 
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loss of tension as the brush wears will be only 20 per 
cent. The worn brush then will be working under 80 
per cent of the initial tension and brush life will be 
increased (sometimes by as much as 300 per cent). 
This is why the free length should be as great as may 
be practically possible. 

Maximum free length is limited by two design fac- 
tors and one practical condition. The design factors 
are the total number of coils in the spring and allow- 
able working stresses for the spring material. The 


BRUSH WEAR 
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OW maximum free length influences brush wear. A—Loss of 

brush tension with brush wear depends on the ratio of brush weat 

to initial compression. For best brush life final pressure should be 80 

per cent or more of initial pressure. B—Good design practice requires 
a working length approximately 1/16 longer than solid height 


practical consideration is the problem of assembling a 
long spring into a short brush holder without the spring 
kinking up or popping out (taking the brush with it) 
while screwing on the cap. Experience shows that in 
a majority of designs, an initial compression of five 
times the brush wear is readily accommodated. Such 
a design, as mentioned above, results in only 20 per 
cent loss of tension with brush wear. 

Whether this maximum condition can be met depends 
on the number of coils in the spring and safe working 
stresses. Good design practice requires that the com 
pressed length of the spring with a new brush allows 
at least 44, in. of additional compression before the 
spring goes solid (see diagram). This solid length de 
termines the total number of coils in the spring. To 
get the longest possible free length, the spring should 
be designed for the maximum number of active or open 
coils that can be put into the space available. 

Traditionally, an excessive number of closed or in 
active coils are called for at the end of the spring fit 
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ting over the brush neck. Each unnecessary closed coil 
usually means a sacrifice in free length and therefore 
more loss of tension with brush wear. 

The usual explanation offered for a lot of dead coils 
is the necessity for making good electrical contacts with 
the brush neck. With a good fit between brush neck 
and spring, however, two closed coils are ample. Most 
brush manufacturers hold brush neck diameter to a 
tolerance of £0.002 in. With a similar tolerance on the 
spring diameter, a brush neck designed with a diameter 
0.005 in. larger than the inside diameter of the spring 
will safely carry the current with no more than two 
closed coils. 

Another traditional design routine that limits brush 
performance is the reduced diameter spring end where 
it fits over the brush neck. The explanation offered for 
this undesirable condition usually goes back to old 
fashioned tolerances on spring diameter. If, as it is 
explained, the tolerance on the inside diameter of the 
spring is 0.015 in., then the brush neck must be made 
not 0.005 in. larger, but 0.020 or 0.030 in. larger to as 
sure good contact between brush and the largest ove 
size spring. Pushing the spring over such an oversize 
brush neck enlarges the outside diameter of the spring 
so much it interferes with the inside diameter of the 
brush holder. If the diameters of both the spring and 
brush neck are reduced to clear the holder, then the 
spring will buckle up when assembled. So, traditionally 
the brush neck is reduced, and only the end coils necked 
down to do so. 


AVOID NECKED-DOWN COILS 


ROBABLY the most serious disadvantage result 
Pp ing from this oldtime practice (and copied from 
generation to generation by new crops of brush spring 
designers ) is the usual eccentricity of these necked down 
coils. These eccentric end coils throw the brush against 
me side of the brush guide and cause excessive side 
wear and friction. In many cases this friction is great 
enough to reduce the effective brush pressure as much 
as 25 per cent. In addition, the smaller brush neck is 
weaker and less room is left to attach the pigtail when 





Full diameter end coils, square and accurately con- 


centric with brush reduce side wear and friction 
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one is used. Eccentricity in these reduced diameter end 
coils is usually accompanied also by axial misalignment 
which further increases side wear and friction. Ob- 
viously, for best brush performance a spring with a 
close tolerance on inside diameter, uniform coil diameter 
throughout, and ends accurately square is preferable. 

Now, to get back to design considerations affecting 
maximum free length and minimum loss of tension 
with brush wear. If the spring is designed with the 
largest possible number of active coils, the only re- 
maining limitation is the safe working stress for the 
material. 


DESIGN CONSTANTS FOR BRUSH SPRING 
MATERIALS 


Maximum Sate 











Torsional Conductivity 


Spring Material Working Stress Modulus Percent 
Phosphor Bronze 35,000 6,000,000 15 
Stainless steel 50,000 8,500,000 to 

10,000,000 3 to 5 
Beryllium copper 60,000* 7,500,000* 28* 
Music wire 75,000 11,500,000 8 











* after hardening heat-treatment 


It is assumed at this point that motor design and 
other factors have established the inside diameter of 
the brush holder. A clearance of about 0.015 in. be- 
tween spring and brush holder establishes the outside 
diameter of the spring coils. The maximum free length 
is then controlled by wire size and safe working stress, 
and can be calculated from spring design formulas. 

Kirst, substitute in the following formula the load in 
pounds P, the mean coil diameter D, and safe stress S 
for the material selected. (Note that the mean coil 
diameter is the average of the inside and outside diam- 
eter and a wire diameter must be assumed). Values of 
safe stress for various materials are given in the ac- 
companying table. 





‘/2.54PD 

Chis formula then gives the exact wire diameter 
which probably does not correspond with a standard 
gage size. If not, take the standard size next larger 
than the calculated size. Standard wire sizes and tables 
of values for the cube and fourth power of standard 
sizes are included for the usual spring materials. 

Now, divide the solid height (see diagram) by the 
wire diameter to obtain the total number of coils and 
subtract the number of dead or inactive coils to find the 
number of active coils. Substitute in the following 
formula the load in pounds P, the mean coil diameter 
[D, the wire diameter d, the number of active coils N, 
the torsion modulus G (see table), and calculate F, 
the deflection. 

S8PD°N 
Ge 

Finally, add the deflection to the working length (not 
the solid length) to get the free length, and the spring 
design is completed. Note that this design procedure 
is based on only three brush holder design factors, and 
these three factors determine completely the specifica- 
tions for the spring: 

Inside diameter of brush holder. 
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Korce desired on the commutator 

Working length of spring when assembled with a 
new brush. 

The loss of tension with brush wear is obtained by 
dividing the brush wear allowance by the deflection. If 


this is as low as 0.2 the design should be satisfactory 


lf the value is higher than 0.2, it may be reduced by 
making one or more of the following design changes : 

Increase the number of active coils (use fewer dead 
coils ). 

Increase the working length (and have room for more 
coils ). 

Increase the outside diameter (if it is not too late). 

Use a material with a higher safe stress (beryllium 
copper or music wire). 

If the value is already less than 0.2 the free length 
may be inconveniently long. To reduce the value, cut 
down on the total number of coils and work through 
the second formula again. This design procedure will 
always give a spring requiring the smallest amount of 
material, operating at maximum safe stress. 

In the deflection formula given above note that the 
coil diameter and wire diameter have by far the largest 
effect on deflection. For a spring '4 in. outside diam 
eter, a variation in coil diameter of only 0.003. in. 
changes the deflection by 5 per cent. If the wire diam 
eter is 0.020 in. a variation of only 0.0005 in. changes 
the deflection by 10 per cent. To attempt to hold both 
the wire diameter and coil diameter to tolerances close 
enough for the combined error to be as low as 5 per 
cent would be prohibitive in cost. But a close tolerance 
on free length itself is not of extreme importance if 
the spring develops the proper pressure when assembled. 
The best practice is to specify the wire diameter and 
number of coils, and allow the free length to be ad- 
justed to obtain the desired working length under the 
specified load. With this procedure a tolerance of 5 
per cent on brush pressure is readily obtained. 


HOW IT WORKS 


ERE is a typical case. It is a bronze spring for 
a small brush requiring a pressure of 4 oz., 


brush wear is 3g in., compressed length of spring is 4% ¢ 


, 


in., and brush holder inside diameter is °;, in. Before 


spring having minimum loss of tension with brush wear 
leading (B) to the final result 


a 


WORKING 3 
LENGTH é IM Mit SOLID 


} i 2 LENGTH 
| | 


Vases a), 


yp HESE three factors (A) are all the information needed to design a 


substituting in the first formula, the mean diameter [) 
is estimated as follows: Subtract 0.015 in. clearance 
from brush holder diameter and calculate average oi 
outside and inside spring diameter, assuming from ex 
(If the calcu 
lated wire diameter comes out as much as 20 per cent 


perience a wire diameter of 0.020 in. 


different from assumed value, recompute based on new 

wire size). From the table of stress values, S is taker 
nee 

as S9.00U. 


‘ 


"42.54 X 250% 277 
d= A/- — 
{ 35,000 


Nearest larger standard wire size is 0.0179 in 


0.0172 


The total number of coils is: 


0.4375 


0.0179 _ 


\ssuming 2 dead coils each end, the number of active 
coils is 20. Now determine the exact value for thx 
mean coil diameter, which is 0.279 in. From the sec 
ond formula the deflection is: 


— 8X 0.250 X 0.00214 XK 20 
~ 6,000,000 X 0.000,000,103 
Kree length, obtained by adding working length and 
deflection, is 134 in. 
l.oss of tension with brush wear is: 
O:375 


130 =().27 or 27 per cent 
J 


Since this value is higher than desired, the design is 
calculated through for a higher strength material, berv! 
lium copper. The wire diameter comes out 0.0159 in.. 
number of active coils is 22, the deflection is 2.0 in.. 
and the loss of tension with brush wear only 0.18 01 
18 per cent. Free length is 2% in. 

\t this point it will be apparent that the material s« 
lected for the brush spring has a large effect on the 
design. The wire size is smaller for a material wit! 
higher strength; a larger number of active coils can 
he used, free length is greater, and loss of tension wit! 
brush wear is less. Music wire would be ideal fron 
this standpoint, except for its low electrical conductivit 
and poor corrosion resistance. Beryllium copper has ; 
strength nearly equal to music wire and twice that © 


Continued on P 114 
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Photo Reproducing Equipment 


Anything which has been drawn, typed or printed 

letters, documents, blue prints, clippings, 
photographs, charts, tracings, maps, layouts, 
etc.—can be copied with this portable photo- 
reproducing machine which operates on 115 
volt, ac. or dc. and will produce up to size 11 x 16 
in.— also available in sizes up to 18 x 28 in. It 
is equipped with a roll of sensitized paper 
81% x 60 in.), electric dryer (12 x 17 in.), timer, 
three white enamel trays (14 x 17 in.), color 
slide, developer and fixer. For originals the 
object to be copied is placed on plate glass face 
down with sensitized paper over origiral copy, 
sensitized side down. The cover is then closed, 
being certain copy and sensitized paper lay flat 
and that no light enters between. Timer is set 

time exposure depends on the material to be 
copied, usually 3 to 5 sec. The switch is then 


depressed and timer automatically cuts off 


light at end of exposure. The exposed sensi 
tized paper is then placed in developing tray for 
about 30 sec. When contrast black and white 
appears it is removed from solution and placed 
in fixer for about 3 to 5 min. after which it is 
rinsed in clear water for 5 min. and dried. 
Also available in battery-operated models. 





E. E. Krumeich 


Both sides of the edge of knives, hooked 
knives, cleavers, hatchets and other heavy 
instruments are handled simultaneously with 
this heavy duty electric knife sharpener. The 
right side sharpening wheel runs clockwise 
while the left side wheel runs counter-clock- 


of ALERT ENGINEERS 
and DESIGNERS 





Walter A. Johnson 


Developed to create vibrations of known characteristic—the vibra- 
tions thus created being applied for breakdown testing of any 
apparatus that is normally subject to vibration failure—this testing 
machine is used for testing many kinds of equipment, especially 
aircraft apparatus, as well as tank, radio, radio accessories. dyna- 
motors, contactors, flexible tubing, magnetos, quartz crystals, 
instruments, etc. The machine has full amplitude, frequency and 
wave form control—obtained by a vari-speed drive. An 18 x 18! 
in. aluminum table is vibrated with simple harmonic motion by a 
special mechanism, producing a wave form similar to the form of 
natural vibrations. Frequencies as high as 6000 cycles per min 
and amplitudes of 0 to 0.0625 in. are attainable. Specimens weigh- 
ing 100 lb. may be tested. Two types of machines are available 
either of which may be used to produce a constantly varying fre 
quency, whether between the limiting frequencies or any other 
desired range within the former limits. The period of time for a 
complete freqvency cycle change is adjustable between 0.5 min. and 
214 min. on one unit while the other machine carries a set period, 
as required by the specifications covering the product. 


wise. Sharpening wheels are adjustable, by 
turning control knob at the left, to any 
edge-taper from a quick short ‘“‘v’”’ on through 
a longer “‘V”’ toa full “‘grind-back’”’. Equipped 
with standard motor 110 volt, 60 cycle, single 
phase, brushless. Motor speed is 1750 rpr., 
sharpening wheels 3400 rpm. 
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Lewis Foundry 
& Machine Div 
Blaw-Knox 





Spee 
use | 
half 
hp. 
duty 
This three-roll coiler handles flat material after final reduction and thro 
coils it for use in further processing. The coil thus produced is sets 
fairly loose and is ideal for annealing in that the entire coil can be outs 
heated uniformly. Such a unit is placed on the discharge side of retal 
and close to), the roll stand whose pass setting gives the desired mat 
gauge thickness of product to be coiled. At this same thickness the whic 
long strip may have to be kept flat and sheared in sheet lengths, on 4 
thus requiring removal of the coiling unit. Similarly a tight coil stuff 
may be desired and to permit a travelling belt wrapper to engage men 
the tension winding drum located between mill and three-roll coiler, in 
the three-roll unit must be removed. The coiler may be mounted 
on four wheels and on floor-flush rails moved into or out of working 
position or a modified design (about a fixed pivot) revolves on two 
wheels and curved track to working and idle stations. Variable 
speed motor is housed within the base and fan-cooled by a separate 
motor through air duct. This motor drives through universal 
coupling to a totally enclosed helical gear drive which in turn con- 
nects through universal spindles propelling the three bending rolls, Pers 
the coil cairying rolls and pinch rolls. Any of the rolls may be = 
removed through the open end of the coiler frame. Air is used as a eal 
means for operating the coil kick-off as well as side pressure rolls to aa 
prevent telescoping of the coil mill; 
Mar 
line 
the « 
man 
. ont 
Kux Machine This 
mov 
To meet the growing needs of the powdered tem] 
metal and ceramic parts makers. Com- <a 
pletely automatic in operation, the occa- star’ 
sional filling of the supply hopper contain- star 
ing the powdered matetial is all that is feed 
necessary for continuous operation of this trac 
press. Applying up to 50 tons total begi 
pressure, this machine will produce parts _— 
up to 5 in. maximum diameter and has a plate 
powder cell, or die fill of 514 in. maximum. Thu 
An agitated feeding shoe transmits the a 
material from the supply hopper to the to 2, 
powder cell in the die. The die fill, con- a: 
General Electric trolled by an adjustment device, can be conf 
; increased or decreased so that wafer thin tour 
Making possible alleged savings of millions of pounds of parts, or parts with thick sections can be the 
critical metals a new circuit for fluorescent lighting fixtures made. Once set, the die fill is held to the Prop 
includes a specially designed ballast control unit which exact quantity of material desired through ton. 
permits the use of only one ballast—or control unit—with use of a patented overfill cam mechanism. has | 
four 100-watt fluorescent lamps in place of the present 100- There are separately controlled mechan- path 
watt fixtvres requiring two ballasts for four lamps. The two isms for operating each individual tele- ‘aus 
lamps on each phase of the new circuit start in sequence and scoping punch or core rod. The pressure ae 
operate in series. Thus, one ballast does the work of two. being applied by each of the punches and 
It may be used on 254, 265 and 277 volt circuits. The control movable core rods is individually con- 
unit is mounted on the top side of the fixture. trolled and adjusted. — 
SEPT 
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Machine-made records of withdrawals of 
tools from tool cribs are facilitated with 
this machine. It prints and issues two 
loan tickets showing date, tool number, 
employe number and ticket number with 
space for the employe’s signature for each 
tool withdrawn from the crib. The signed 
ticket is filed by employe’s number and 
the other by tool number. In addition, 
there is a locked-in strip which provides a 
secret record of all tickets issued. Except 
for date and ticket number, all variable 
data is set up by means of adjustable 
levers. The levers are synchronized with 
the type wheels and the indicator drums 
at the top of the machine whereby the 
work of selecting correct positions is done 
manually. Indicator drums show in 
advance the information to be recorded 
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Ohmer Register 





Eastern Engineering 


Speed-up of mixing operations in war production plants is aided by the 
use of side-entering mixers of this type installed, as in this instance, on a 
half million gallon blending tank. The motor used on this mixer is a 10 
hp. 400 rpm. gearhead explosion proof heavy duty type for continuous 
duty operation. Two propellers are mounted on the shaft which extends 
through the stuffing box into the tank. The stuffing box consists of two 
sets of asbestos bodied packing, both adjusted for sealing tension from 
outside the tank. Between the two packings are a lantern ring grease 
retainer and a precision ball bearing. A positive lubricant pressure 1s 
maintained between the packing by a grease ram actuated by gravity 
which doubly assures against leakage of solution. The unit is mounted 
on a heavy cast iron base suitably ribbed for strength. The base and 
stuffing box flanges are pinned and bolted together to assure perfect align 
ment between motor and stuffing box. Units of this type can be furnished 
in sizes from 1/20 hp. to 50 hp. for tanks up to 100,000 bbl. capacity 


Permitting contour machining with standard machine tools at speede and 
accuracies considerably beyond the capacity of human operation, this 
semi-automatic control necessitates no major changes in the machine tool 
to which it is applied. Here it is being used with a standard vertical 
milling machine and controls both the transverse and longitudinal feeds. 
Manipulation of feed screws by the control is in accordance with the out- 
line of a template which is mounted on the table with the work. Thus 
the cutting tool mills along a path identical with the template in the same 
manner as that controlled by an operator. A tracer mechanism is mounted 
on the head of the mill and remains immovable es does the cutting tool. 
This tracer is connected with the control so that during the operation it 
moves the table (and, of course, the work and template) so that the 
template is always touching the tracer finger with a pre-determined and 
exact amount of pressure. When 
starter button is pressed, the table 
starts moving forward at cutting 
feed until the template touches the 
tracer when longitudinal feeding 
begins at once and transverse feed 
also continues and keeps the tem- 
plate in contact with the tracer. 
Thus, as the longitudinal feed is 
moving the template from point 1 
to 2, the transverse feed also is mov- 
ing the table with the template in 
‘onformity with the irregular con- 
tour. At each corner of the work 
the operator merely presses the 
proper ‘‘change-of-direction”’ but- 
ton. The milling cutter meanwhile 
has been moving along an identical 
path with respect to the work and 
thus producing an exact duplicate 
of the contour of the template. 


Detroit Universal Duplicator 






thereby preventing errors. The oscillating 
printer accomplishes three prints in one 
operation from a single set of type wheels. 
The locked-in record handles over 2000 
transactions without replacing the paper 
supply roll. An equalizing device makes 
it possible to hold printing impressions 
equidistant. Tickets are cut apart auto- 
matically before issuance by means of a 
cam operated self-sharpering knife. A 
cam operated ticket carrier delivers the 
tickets to opening in right side of cabinet. 
In case tickets fail to issue, a clutch feed 
roll prevents machine mechanism from 
jamming. The register mechanism is 
actuated by a 1/12 hp. high speed motor. 
Depressing motor bar causes rapid opera- 
tion. A locking mechanism has been 
incorporated. 
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Cleveland Tramrail Div. 
Cleveland Crane & Engineering 


For fast and accurate boring of large 
work this electro-hydraulic multiple 
borer has a hydraulic feed mechanism 
which is automatically snychronized 
so that boring pressure is evenly dis- 
tributed over the entire table area. 
The universally adjustable spindles 
may be aligned on the front and rear 
spindle rails to bore any pattern of 
regularly or irregularly spaced holes 
over an area 22 in. wide by 8, 10 or 
12 ft. long. The hydraulic feed pro- 
vides a stepless range of feed from 2 to 
35 strokes per min. Change of feed 
rate is instantaneous and the table may 
also be started, stopped or reversed at 
any point of the feed or return stroke 
by means of foot trips located at the 
base of either columr. Oil is the fluid 
medium used to move the table. A 
rotary hydraulic pump is mounted on 
the oil reservoir. Oil is distributed 
under pressure to the cylinders under 
each table knee. The feed rate is con- 
trolled by a throttle valve mounted on 
the side of the righthand column. 
Drive shafts operate the boring 
spindles. These are mounted in ball 
bearings. The rear shaft is driven by 
a multiple v-belt drive. The front 
drive shaft is coupled to the rear by an 
enclosed silent chain drive. Magnetic 
relay motor controls provide both over- 
load and non-voltage protection. Push 
button stations are mounted at each 
end of the spindle rail frame. Standard 
open squirrel cage polyphase motors 
are used for spindle and feed drives. 
Low starting current permits the use 
of cross-the-line starting switch. The 
feed motor and hydraulic pump are an 
integral unit, the pump being mounted 
directly on the end bell of the motor. 

B. M. Root 


For handling crates and boxes in 
and out of storage, or from one 
elevation to another, this grab and 
carrier are completely motorized 
with all operations conveniently 
controlled by the six buttons of the 
push-button station. This unit can 
be provided with an operator’s cab 
in which all controls may be 
located. The arms of the grab are 
extended and retracted by means of 
geared slide bars that are driven 
by the motor mounted on top of the 


grab. Power is supplied to this 
motor through a flexible cable that 
is held taut by a spring-type retriev- 
ing reel. A double-hook cable type 
electric hoist elevates and lowers 
the grab with very little swing. An 
electric brake stops and holds the 
load wherever desired. This unit 
will lift loads* up to 1500 Ib. a 
distance of 20 ft. The arms may 
be spread to a maximum of 36 in 
and retracted toa minimum of 18 in 
thus giving a good working gap. 





Cooley Electric Mfg 


Offered in two sizes——one with chamber 
capacity 8 in. wide, 6 in. high by 14 in. 


maximum power consumption 


3400 watt; the other having a chamber 
capacity of 10 in. wide, 6 in. high by 
18 in. deep; maximum power consump- 


4800 watt—this small electric 


muffle furnace heat treats small parts, 
draws or tempers small lot parts, 
normalizes or anneals parts, preheats 
for subsequent high-speed hardening 


ELECTRICAL MANUFACTURING 


and for emergency repair orders where 
one or two small parts must be heat 
treated in a short time. Operating 
temperatures 1750 deg. F. for contin- 
uous operation and 1850 deg. F. for 
intermittent operation. One unit 
operates on both 110 and 220 volt 
circuits, the other for 230 volt circuit 
only. Four interlocking rectangular 
heating elements form the interior of 
the chamber. Automatic control. 
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1s Increased production is achieved by use of this hydraulic 
at drilling machine which is used to drill oil holes diagon- 
J ally through the trunnions of a reduction gear carrier 
ve ring. The machine consists of three main parts—the 
rs fixture table and index mechanism, and, the two, two- 
n spindle, hydraulically-operated drill units. The index 
Le mechanism is a combination of hydraulic cylinders 
it operating in conjunction with the special index mech- 
a anism. The drill spindles are ball bearing mounted in 
5 a two-spindle head and are equipped with bushing 
n plates with overhanging guide pins. The two-spindle 
n head is mounted in a hydraulically operated quill and 
>. is driven by an electric motor on the inside of the base 


through v-belts and splined shafting. In addition to 
other provision for maintaining accurate alignment of 
the small drills through the bushing plates, a pair of 
e rectangular guide bars also are employed. The work 
cycle of the machine is semi-automatic—after loading 
and manually clamping the workpiece, the cycle is 
started and the machine proceeds through 20 indexes, 
completing the work. The electric control mechanism 
is mounted at the left rear of the machine and includes 
a telltale dial which shows the operator at which part 
of the automatic cycle of 20 indexes the machine is 
operating. Limit switches mounted on each spindle 
shut off machine automatically in case of tool break- 
age, etc. The operation consists of drilling 40 holes, 
0.078 in. diam., two holes in each pass in the automatic 
indexing fixture. The holes are drilled to a certain 
depth and then redrilled to a greater depth. 





Snyder Tool & Enégré 





Available in three capacity ranges and 126 models this line of seam welders 
has several standard throat depths in each of the light, medium and heavy ii ta 
duty series. Each type is offered in six different standard drives, three for iid 

circular and three for straight seam welding. One model suitable for both 
straight and circular welding may be had in three drive types and in each 
capacity range. Operating pressure in these welders is obtained through a 

















double-acting adjustable-stroke air cylinder mounted directly on head sup- 
port of the machine. A double-action, solenoid-operateti valve is used to 
“re control air pressure on the top side of the piston as well as for the introduction | 
at of air at line pressure on the lower side of the piston for rapid return of the | 
ng head. A speed control valve is supplied in the air lines to both intake and 
in exhaust sides of the cylinder to reduce shock. The first stage brings the upper 
for wheel down on the work, while the second position starts the motor and sets 
nit welding wheels in motion simultaneously with closing of welding current i 
olt circuit, the pressure switch being connected with the second stage of the foot | 
uit switch. The gear train which drives the straight-seam welders incorporates ' 
lar an idler to compensate automatically for head position. 
of ' 
Progressive Welder i 
General Electric 
With strain gages attached to the proper parts of a wing, and with necessary 
recording instruments in the airplane, electronic tubes will serve to write a 
complete record of the strains during a test flight. From these records, 
the designer knows whether he can reduce weight and thus give more speed 
to our bombers and fighters. Illustrated is an accelerometer located in 
fuselage tail of plane to measure acceleration during landing of plane. 
These stresses are converted into tiny electrical impulses which are 
amplified sufficiently by electronic tubes to drive highly sensitive oscillo- 
graph galvanometers. By deflecting light beams of an optical system, the 
galvanometers record the strain gage impulses on a photographic film. 
Having calibrated this equipment before flight tests, the trace on the film 
can be converted to either pounds per square inch of load on the plane 
structure, or by thousands of an inch deflection. 
NG 
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All Guns, No Butter, For Six Months. Through 
significant changes in the priority system, announced 
\ugust 11 by the Director General for Operations, the 
\rmy and Navy have been given unassailable suprem 


acy in industrial operations of the next six months. 
\ll civilian industry must give way for this six-month, 
rush armament job—which hints strongly of direct 
preparations for the opening of a “second front.” 

The two highest priority classes, AA-1 and AA-2, 
are now reserved exclusively for Army and Navy use. 
Highest civilian priority during the next six months 
will be the new rating, AA-2X, falling below the first 
two but ahead of AA-3 and AA-4. Military authorities 
have obtained assurance from WPB that no industrial 
operation—military or civilian—will be given any one 
of the four highest ratings without Army-Navy con 
currence. This may be interpreted to mean that the 
military departments and not WPB now control indus 
trial operations of the nation. 

\nother important priorities change provides an en 
tirely new procedure for application of re-ratings by 
companies operating under the Production Require 
ment Plan. These firms may revise the rating pattern 
of their outstanding purchase orders not more often 
than twice a month in accordance with re-ratings it has 


recel \ ed. 


“Victory” Models for Civilian Goods. In a few 
months brand names will disappear from many kinds 
of new civilian goods and Victory models will take their 
place. WPB ruled July 21 that when an industry must 
be partially converted to war work the remaining 
civilian output will be concentrated within a few small 
units of the industry. Typewriters, farm machinery, 
auto and truck parts, stoves, furnaces, metal furniture, 
and bicycles are among the products which may _ be 
available only in Victory models. 

Two basic factors will determine the selection of a 
plant to produce civilian goods. 1. It must be in a 
“slack labor area,” such as New York City where there 
is a surplus of labor after filling all war jobs, and 2. the 
plant must be unsuitable for conversion to war produc- 
tion. Subsidiary considerations will be the availability 
of transportation and electric power. 


Electric Motors Now Under Strict Curbs. [Electric 
motors are now available only for the most important 
war and civilian requirements This ruling was issued 
by the Electric Motor and Control Section, General 
Industrial Equipment Branch, WPB on July 24. Other 
applicants for new motors will have to adapt used 
equipment of which there is an ample supply, it was 
stated. In general large motors of any kind—used or 
new—are not available for other than war or essential 
civilian uses. At the same time, in a broad move to 
conserve materials, production capacity and manpower 


A summary of current news releases 
by government bureaus as affecting 
the products, activities, interests 
and cooperative action of the readers 
of ELECTRICAL MANUFACTURING. 


motor builders are requested to undertake a voluntary 
simplification program covering types and designs. 
Overloading of present equipment beyond present rated 
capacity is an integral part of the program. (El. Mfg. 
\ugust 1942, p. 130.) 

WPB stated the curbs are necessary to ease the 
threatened shortage of electric motors. Of all new mo 
tors being produced, 90 per cent are tagged for the 
\rmy, Navy, Maritime Commission and war plants 
producing the most urgent equipment. Further, in ordet 
to have a complete file showing all available used mo 
tors in the country the War Production Board has re 
quested that owners of motors adapted to commercial 
purposes communicate with the Conservation Division, 
Used-Equipment Section, WPB, giving all relevant in 
formation, 


Not a Relief Agency. Following the first directors 
meeting of the newly constituted Smaller War Plants 
Corp., Chairman Lou E. Holland said in part: “We 
have been handed one of the toughest assignments in 
\WPB and we intend to move deliberately and with 
caution. We are to fit small business into the stringent 
war economy wherever we can, if it will aid in the gen 
eral war effort. It is quite clear that we are, as Mr. 
Nelson has repeatedly stated, not a relief agency. But 
this is not to say that we are not wholly sympathetic 
to the problems and plight of small business.” 


Efficiency in Smaller Plants. The War Production 
Board through its Division of Information recently 
issued a helpful booklet, “Plant Efficiency,” containing 
numerous ideas and suggestions on increasing efficiency 
in smaller plants. Typical subjects covered are: light 
ing; adapting old machines to new jobs; longer life for 
cutting tools; getting the most out of machine tools: 
meeting government standards; training workers 
quickly ; swing shifts; priorities; getting into war work. 
Treatment is brief and non-technical ; matters discussed 
are basic in modern industrial operations. The booklet 
will be of particular value in acquainting new employees 
with some elementary facts about plants and their effi- 
ciency problems. 


Speed Auto Parts Output. In a move to expedite 
production of replacement parts to keep the country’s 
autos, trucks and other motorized equipment in good 
running order for the duration of the war, WPB has 
ruled that producers may schedule production of re 
placement parts without regard to purchase orders or 
contracts placed with them for other material on ratings 
lower than A-1-a. 


No More Domestic Watt-Hour Meters. Manuiac- 


ture of all domestic watt-hour meters is prohibited after 
September 26. In its announcement WPB stated the 
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action is expected to make available about 750,000 Ib. of 


copper for military purposes. In addition approxi 
mately 3,000,000 industrial jewels will be made avail 
able for precision instruments used in military oper- 
ations. It was pointed out that present stocks of meters 
are ample to meet all essential requirements 


Machine Tool Shipments Up. Value of new ma 
chine tools, presses and other metal working machinery 
shipped during June was $122,700,000, according to 
WPB. Shipments of machine tools alone amounted to 
26,600 units, with a total value of $111,147,000. Dun 
ing May 25,700 units, valued at $107,300,000 wer 
shipped. Production of metal working machinery has 
reached a rate of more than $1,470 million a year and 
is steadily on the increase. Last year the value of metal 
working machinery produced was about $840 million; 
the present rate represents an increase of more than 
735 per cent. Compared with the same month of last 
vear, the June value for all metal working machinery 


represents an increase of 78 per cent 


War Production Drive Gains. [mn the first six 
months of its existence, the War Production Drive has 
enlisted 4,500,000 men among the 1,400 plants which 
have established labor committees. The drive was 1 

augurated March 2 by WPB Chairman Nelson who 
called upon management and labor to form joimt com 
mittees to meet the President’s goal of 60,000 planes, 
$5,000 tanks, 20,000 anti-aircraft guns and 9 miuillio1 
2, six months 


later, Sees production approaching these goals as a 


tons of shipping this year. September 
direct consequence of this labor management co-oper 
ation, plus the service rendered by the War Production 
Drive Headquarters, states the announcement Phe 
committees are entirely voluntary and there are no 
rules. Headquarters offers suggestions and numerous 
services from which an individual committee may select 
what serves their needs 


Subsidies For Small Business? At a recent House 
Committee meeting investigating the effects of the war 
on small business, Price Administrator Henderson ad- 
vocated government subsidies for the 25,000 small 
manufacturers who can not be converted to war produc- 
tion. Proponents of the plan believe it will become a 
reality before the end of this year. Cost to the gov- 
ernment of the plan could easily run into billions of 
dollars, although the amount will be kept smaller if 
OPA and WPB are successful in working out their 
program for simplification and standardization of 
civilian goods. 


Steel Recovery Corp. Organized. With George L. 
Stewart, vice-president, Edgar T. Ward’s Sons Co., 
Pittsburgh, as president, the Steel Recovery Corp. was 
organized August 8. Acting as agent of the Metals 
Reserve Co., the new corporation will make arrange- 
ments for the purchase and sale to war contractors of 
idle, frozen and excess stocks of iron and steel as part 
of WPB’s nation-wide program to direct all scarce 
materials into strategic production as rapidly as pos 
sible. It will function in much the same manner as 
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the Copper Recovery Corp. which is now channeli 
millions of pounds of copper into war use. Headquar 
ters will be in Pittsburgh. 

WPB has already re-directed large quantities of irot 
and steel from idle inventories into war us¢ Coming 
survevs are expected to reveal t 


of tons of iron and steel rendered idle by industry’ 


conversion to war production \ quarter of a mullios 
inventory report forms will be mailed to known holder: 
of iron and steel, accompanied by a letter explai & the 
program and giving a list of prices at which the gov 
ernment will purchase material. Every attempt will be 


nade to find uses for idle material in its existin 
but where this cannot be accomplished 
chased by the Steel Recovery Corp. for use as scrayj 
\ll iron and steel is 


‘ ; 
another in the new stepped-up pro 


;OinNe 
Fong 


Copper Recovery Program Off to Good Start. One 
million pounds of copper and copper alloy products in 
idle, excess and frozen inventories were directed into 
strategic war production during the first 15 days 

government's copper recovery program, according t 


Ernest A. Tupper, chief, Inventory and Requisiti 


Branch of WPB. Mr. Tupper anticipates a normal 
flow of two million pounds weekly, but warns 1 
‘although a good start has been made, the progran 
will have to be stepped up five-fold both by voluntary 
sales and government purchase and resale in order to 
keep war production assembly lines operating at 
capacity.” Industry generally is co-operating whol 
heartedly, he commented 

Foreign Silver Curbed. Foreign silver took its place 


is a war metal July 29 with the issuance by Direct 
General for Operations of Order M-199 which restricts 
civilian uses and directs supplies of the metal int 
essential production. Domestic silver is purchased by 
the Treasury as monetary metal and is not affected by 
the order, except that metal produced before July 1, 
1939, and secondary metal produced since and sold by 
the processor, are included in the category of foreigr 
silver. 

Limited use of the metal, as defined in the order, is 
\fter that foreign silvet 
cannot be used for civilian purposes except to fill orders 


permitted up to October 1 


vf A-3 or higher. Silver has become an essential war 
metal replacing both tin and copper for a variety of uses 
in electrical equipment, engine bearings, non-corrosive 
machinery parts, and the like. 


Munitions Production Gains. -\ special war produc 


| 
tion report designed to tell the American people how 
they are getting on with the job of out-producing the 
\xis, was issued July 26 by Donald M. Nelson, WPB 
Chairman. It covers the first six months of the vear 
While the report shows considerable progress in im- 
portant items, Mr. Nelson said that ‘“‘too much boast 


ing’ about progress in war production is “altogether 


premature” and that the biggest part of the job is still 

ahead. Highlights: munitions production in June was 

almost three times as large as in November—the month 
| 


before Pearl Harbor; production of aircraft and tanks 























































S SOON as shortages of aluminum, magnesium, 
brass and other metals became apparent, esti 
mating and engineering departments in plastic 

molding plants began to function seven days a week in 
order to take care of the greatly accelerated flow of in- 
quiries. But a large percentage of the inquiries would 
never have been submitted had the customers possessed 
a working knowledge of the characteristics of at least the 
leading molding materials. Physical and chemical re 
quirements for some of the parts inquired about were 
tar afield from those provided by any commercial plas 
tic. An extreme instance was the case of one manu 
facturer who proposed to use plastics for the body of a 
frying pan! 

In many instances plastics have advantageously re 
placed aluminum, magnesium, copper, brass and other 
metals, but there are many other metal applications for 
which plastics are entirely unsuitable. To utilize plas- 
tics successfully, the engineer-designer should recognize 


TO READILY COMPARE PLASTICS 


In the table below are shown the re/ative values of the various plastic 
molding materials. 


It indicates for what properties each material 1s re/atively best and the 
compromises that should be made in selecting the best plastic material 
for a given application. 
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What You Should Know 


them for what they are—entirely new materials with 
distinct electrical, mechanical and chemical properties 
of their own. 

While this discussion represents an effort to point 
out a few possibilities and limitations of plastic mold- 
ing processes and materials, and to stress certain funda- 
mentals of design which will be helpful in planning 
the preliminary stages of the plastic molding job, it is 
recommended that the final selection of materials, and 
final details of design, be arrived at in collaboration 
with the molder who is to produce the job. 


WHICH TYPE OF PLASTIC? 


F' JR PURPOSES of simplification, let us classify 
plastic materials into two groups—thermosetting 
and thermoplastic. The outstanding difference between 
the two lies in the manner in which they react to heat 
and pressure. Thermosetting materials, under heat of 
approximately 320 deg. F. and average pressure of 
about 2,000 Ib. per sq. in., undergo a chemical reaction 
(polymerization) which converts the raw material from 
granular form powder, into a homogeneous, insol 
uble mass. Once the thermosetting material has been 
polymerized, or “cured,” it cannot be softened again 
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im Specifying Plastic Parts 











Well, for some product housings and parts, experience of Product Development Engi- 
plastics offer unsurpassed opportunities for neer Kazimier. Electrical, mechanical and 
the alert engineer-designer. For others chemical properties are some of the varia- 
they may be less suitable components. So, bles that should be evaluated. Molding proc- 
you had better know the where’s and ess facts and cumulative experience are 
wherenot’s as developed in the extensive others. Once again, first aid to the specifier. 








Once the difference between these two classes 1s 
fully understood, selecting the proper type of material 
for a given molded part is considerably simplified. For 





example, if the physical requirements of a molded part 


call for resistance to heat above 200 deg. F., it is ob 
vious that a thermosetting material must be chosen. If, 
on the other hand. heat resistance is of no importance, 
a thermoplastic may be chosen which will offer beau 
tiful pastel colors, together with a high rate of pri 

duction. 

At present thermosetting materials are molded 
almost exclusively by the compression method. The 
material, in the form of powder or preform, is inserted 
in the cavity, or female part, of the open mold, whicl 
has already been heated to molding temperature of 320 
to 350 deg. F. The mold is closed, and as heat and 





— pressure are applied, the material is converted into a 
soft mass, which is forced into every part of the molding 
cavity. As the application of heat and pressure con 

tinues, the material polymerizes. The mold is thet 


MALL bobbin made of heat-resistant thermoplastic 


= opened, and the piece is removed. 
material and molded over a laminated core. This 


bobbin gives a high voltage breakdown to ground Thermoplastic materials may be molded by either the 
occupies less space than the usual bobbins, and compression or injection method, but because of the 
greatly facilitates winding because of its accuracy greater speed the latter method is used almost exclu 


sively for thermoplastics in commercial production 
The injection method is very similar to diecasting 


for remolding. Among the most important thermoset Che material is first heated in a chamber to the flowing 
ting materials are the phenol formaldehydes, the urea point, approximately 340 deg. F. It is then forced 
formaldehydes, phenol-furfural resins, lignin plastics, under pressure into the closed mold, through sprues, 
and the melamines. runner and gates. Upon coming in contact with the 

Thermoplastic materials, on the other hand, do not mold, which is cooled by circulating water, the materia! 
undergo a chemical reaction in the molding process cools and solidifies so that it can be removed from the 
They are simply softened when subjected to elevated mold almost immediately. The molding cycle in this 
temperatures, and solidify or harden again when cooled. method is extremely rapid. In some cases, it may be as 
This property permits material once molded to be used short as two seconds—the time required depends o1 
over again; the scrap does not represent a total loss the size, shape and wall thickness of the molded part 
One of the serious limitations of thermoplastic materials Obviously, the outstanding advantage of this method 


is their low softening point which varies from 140 to 
200 deg. F. 


*See also “Important Use-Facts About Magnesium Di 
Castings,” ELECTRICAL MANUFACTURING, July 1941 
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is the high speed of production. A given part, suitable 
for either compression or injection molding could be 
produced at least 10 times as rapidly by the latter 
method as by the former. 

One of the important limitations of injection mold- 
ing is that imposed by the size of available equipment. 
The largest equipment now used for commercial work 
will mold pieces with a maximum of 120 sq. in. pro 
jected area and a maximum weight of 16 oz. Several 
larger presses have been built recently, but these were 
designed for special applications. There is every rea- 
son to expect that in the near future we shall have 
injection presses which will produce larger pieces. 

Heavier and larger castings are being produced in 
thermoplastic materials, by the compression method, 
which, however. has a very slow molding cycle. The 
mold must first be heated to cause the material to flow, 
and then cooled to bring about hardening. Molding 
cycles are seldom less than 8 to 10 minutes, and may 
be considerably longer, which discourages the use of 
this method. 


SOME THERMOPLASTIC MATERIALS 


\N J HEN considering thermoplastic materials, the 

following list of characteristics may be helpful. 
It is not complete, however, and before final decision 
on material is made, or final specifications are pre- 
pared, the problem should be laid before the molder to 
secure his definite recommendations. 

Cellulose acetate materials have excellent resil- 
iency and shock resistant qualities and can be supplied 
in a wide range of translucent colors. Low in cost, 
they serve very well for general purposes where no 
particular dimensional stability or resistance to mois- 
ture are necessary. 

Cellulose acetate butyrate materials have similar 
characteristics but are more mechanically and dimen 
sionally stable. owing to improvements in moisture 
resistance. They develop a slight odor when heated. 

Ethyl cellulose has low specific gravity together 
with good alkali and acid resistance. It has been used 
successfully for copper wire coating and as flexible 
insulating coating for cable. 

Methyl methacrylate is crystal clear, has high 


PIECE COSTS FOR VARIOUS MOLDS AND 
QUANTITIES 


Cavitv Cavities |Cavities Cavities 
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Mold | Mold | Mold | Mold ae 
Mold 
Approximate Dail 
Production 80 500 925 1,730 4,500 
Cost of Mold $140 $560 $940 $1,670 $1,890 
Piece cost per 1,000 185 46 32 23 22 
Total cost mold 
and pieces, per 
1,000 in 
1M quantities $328.00 $606.00 | $972.00 | $1,693.00 $1,911.00 
5M 213.00 | 156.00} 220.00 357.00 402.00 
10M 199.00 102.00! 126.00, 1°000 211.00 
25M 190.60 68.00 70.00 £0.00 98.00 
50M 187.0 57.00 51.00 58.00 60.00 
100M 186.40 52.00 41.40 £0 00 41.00 


500M 





185.28 47.12 33.88 26.35 22.50 

























































acid resistance together with a high index of refraction. 
It is well known for its light bending and edge lighting 
properties. 

Polystyrene has the lowest specific gravity of the 
thermoplastic materials, and also has good transparency, 
high heat resistance, and very low moisture absorption ; 
however, it does not function quite as well as other 
thermoplastics in compression molding. 

One of the latest additions are the polyvinyl resins 
which have very high tensile strength—up to 40,000 
Ib. per sq. in.—with a flexural strength of 15,000 to 
17,000 Ib. per sq. in. and heat resistance up to 200 
deg. F. This material can be formed by compression, 
injection or extrusion molding. 


AS TO THERMOSETTING MATERIALS 


f igpoiees is such a great variety of thermosetting 
materials that only the more important will be 
discussed here. Phenol formaldehydes have always 
been the most popular, for the reason that they can be 
used’ with a wide range of fillers, to secure high heat, 
shock, and acid resistance and dielectric properties. 
Phenol formaldehyde materials, however, are limited 
as to range of colors. Darker colors only are available, 
and many of these may be adversely affected by ex- 
tended exposure to sunlight. 

If bright and lasting colors are desired, urea formal- 
dehyde materials immediately suggest themselves. 
These can be supplied in a wide variety of translucent 
colors. The translucency of urea materials make them 
very popular for use in illuminating fixtures. The light 
transmission can be readily controlled by varying the 
thickness. 

Under dry conditions, urea formaldehyde materials 
have a high resistance to corrosive, fume-laden at- 
mospheres. They also possess excellent dielectric prop- 
erties, high arc resistance, and complete freedom from 
tracking under high electrical stress. They are also 
tasteless and odorless and can be freely used in con 
junction with food. 

In designing any product to be molded, it is well to 
remember that complicated parts which are difficult to 
remove from the mold are bound to lower the speed 
of production and consequently raise the cost per part. 
In some cases, however, the cost of a comparatively 
complex part may be justified by a saving in subsequent 
machining and assembly operations. Such cases can 
be decided only after a careful study of relative costs. 

\ good general rule is that the simpler the part, the 
more economical it is to produce. 

In designing molded parts, whether simple or com 
plex, certain basic principles should be kept in mind. 
The first of these is the selection of the proper mate 
rial, as discussed in the foregoing parapraphs. To arrive 
at the final selection, the designer should have a thor 
ough working knowledge of molding materials, as well 
as a complete understanding of the actual application 
of the product involved. The table of comparative 
properties of moldable plastics reproduced herewith, 
through the courtesy of the Bakelite Corporation, will 
be of great help to the designer in working out at least 
a tentative material specification. 

Wall thickness. It is almost impossible to lay 
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down any general rule for determining the proper wall 
thickness for plastic parts. Each case has its own 
requirements and only a few basic recommendations 
can be given here. In many cases, it may be necessary 
to use a fairly heavy wall thickness in order to obtain 
required dielectric strength, or proper degree of shock 
resistance. 

\ most important consideration is that of keeping the 
wall thicknesses in any given piece as nearly uniform 
as possible. If one wall is made considerably thicker 
than another, the thinner wall may be overcured while 
Thus, internal 
stresses would be set up and warpage would occur due 


the thicker one may be undercured. 


to uneven shrinkage when cooling. 

Generally, the greater the depth of any given piece, 
If a heated 
thermoplastic material has to flow a great distance, 


the greater the wall thickness should be. 


through a narrow section of the mold, it is likely to 
become at least partially cooled and hardened, before 
it reaches the extreme limits of flow so that the mold 
cavity will not be completely filled. Therefore, it is 
rarely that a wall thickness of less than 0.045 in. should 
be considered for thermoplastics, although thinner wall 
thicknesses have been successfully molded. One of 
these is shown in the accompanying photograph of a 
small bobbin molded on a laminated core. Because of 
lack of space, the wall on this bobbin had to be reduced 
to a thickness of between 0.035 and 0.038 in. This 
was accomplished by carefully gating the mold, as well 
as maintaining the proper heat, and by using a slightly 
longer molding cycle than would otherwise have been 
required. 

In compression molding of thermosetting materials, 
especially on a deep draw, a taper of % deg. should be 
allowed on both the inside and outside walls, to permit 
the piece to be withdrawn easily from the mold. Like 
wise, the wall thickness should be slightly narrower 
(about 0.015 to 0.025 in.) at the top than at the bottom. 
This condition provides a wedging action which tends 
to increase the pressure on the material as it nears the 
last inch or two from the final flow, so that the mold 
cavity will be completely filled. 

In determining the wall thickness, it is very impor 
tant to take into consideration the type of material to 


be used. 


lor example, fabric filled phenolic materials 
do not produce a good casting with thin walls, since 
it is likely the resin will be forced into the thin wall, 
leaving behind the filler in the form of macerated canvas 
or some other heavy flake. 

In an attempt to economize on materials, some man 
ufacturers have used very thin walled sections, but 
invariably with unsatisfactory results. Clock cases 
and even radio cabinets have been made with thin walls, 
with the result that they often cracked before the prod 
uct reached the hands of the consumer. Wall thickness 
for small clock cases (4 x 5 x 3) should never be less 
than “sz to 'g in.; in larger radio cabinets, 4 to 2 
in. should be the minimum. In the pull fuse switch 
base, shown in the accompanying illustration, with 
body dimensions of 3% x 6 x 4 in., the minimum wall 
thickness of 14 in. has proven very successful. 

Metal Inserts. 


are being used, either for electrical terminals or for 


In many applications, metal inserts 


assembly purposes. The design of inserts requires 
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Base for pull fuse switch 


1 


special care. Any insert projecting beyond the plastic 
material should be made round whenever possible. Odd 
shapes, such as hexagonal, octagonal, or square should 
be avoided since these shapes must be reproduced in 
the mold, adding considerably to mold cost. Whenever 
possible, female threaded inserts should not be smaller 
than No. 4+ because they must be supported by cor- 
responding pins during molding. If these supporting 
pins are too small they will not withstand the molding 
pressure of 2,000 Ib. per sq. in. However, there are 
exceptions. In the event a small insert must be used, 
it is best to have it projected out of the casting far 
enough to provide additional anchorage in the mold for 
supporting purposes. It should also be made as short 
as possible. 

Before designing a new insert, it is wise to consult 
a molder. Most molders have a selection of standard 
inserts which are sound from the standpoint of design, 
and which can be purchased very economically because 
they are produced in large quantities. 

Tolerances. 
gineers accustomed to working with metal, by far the 


\When plastic parts are designed by en 


commonest error occurs in the specification of toler 
ances. Plastics, because of their hydroscopic prop- 
erties, are not as stable dimensionally as metal. There 
are several factors in the production of a_ plasti 
molded part, which makes it necessary to allow for va 
riations. Certain variations occur first of all in the 
manufacture of the plastic material itself. It must be 
remembered that the parts are molded under heat and 
pressure, which are also variable to a certain extent 
\lso, slight variations may occur in the mold itself \ 


lowed the mold 


1 


certain degree of latitude must be al 
maker in order that he may produce the mold on 
economical basis. 

It is common practice for molders to set up then 
commercial tolerances on the molded parts as plus and 
minus 0.005 in. on all decimal dimensions, and plus o1 
minus 0.010 in. on all fractional dimensions, unless 
otherwise specified. There may be cases when closet 


tolerances are necessary. A good rule is to specify n 







































AGNETIC devices of the portative or holding 
type usually call for small or negligible air gaps 
in their design. Basic principles behind large 
| . - . 

or small units have ways of relating themselves to those 


for the other extreme. Thus, both large and small elec- 
tromagnetic devices which form the general subject 


of this discussion may be described to advantage that 

the engineer-designer may profitably incorporate some 

of the principles or actual devices into his product re- 
i gardless of its dimensions. 


WHAT SHAPE POLEPIECE? 


ERFORMANCE of a 62-in. diam. annular lifting 

magnet will permit the suspension of a substantially 
spherical skull-cracker ball weighing 20,000 lb. with 
the ball seemingly touching the magnet at only a few 
points. While some of the holding force results from 
the magnetic flux passing through the space between the 
magnet and the ball, on the basis of a holding capacity 
of 100 lb. per sq. in., a total contact area of 200 sq. in. 
would be required. 

The holding ability of a portative or holding magnet 
with flat-face polepieces and armature or load, varies as 
B? S, wherein B = 9/S is the total flux density in max- 
wells per sq. in. and S is the area of magnetic contact in 


Solenoids* provide push-pull operations 
electromagnetically with considerable in 
the way of permissible variations of per- 
formance to meet specific needs. Electric 
couplings, clutches and chucks are all es- 


square inches. The holding mechanical force varies as 
8°/S, which shows that the smaller the area S of contact 
is for a given magnitude of magnetic flux #, as in a very 
small air gap or between an oxidized skull-cracker ball 
and the polepieces of a lifting magnet, the greater will 


* See “Some Basic Principles Behind Good Solenoid De- 
sign,” ELECTRICAL MANUFACTURING, August 1942 


To Electrically Hold 


Rotating or Stationary Parts 


BY CHARLES R. UNDERHILL 
CONSULTING ENGINEER 


be the holding force Fk. Thus in a horseshoe magnet 
with one flat-face and one rounded polepiece, and a 
given amount of magnetic flux in the magnetic circuit, 
including the armature, the rounded polepiece with the 
smaller magnetic contact area has the greater holding 
power. 

For a given magnitude of magnetic flux 9%, the con- 
centration B thereof always is greater at sharp mag- 
netic edges—a principle used to advantage in certain 
types of magnetic separators wherein iron particles, for 
example, are attracted to sharp magnetic edges rather 
than to flat magnetic surfaces, the principle being 
termed “sharp against flat.’’ 

Ferromagnetic materials may be removed from mag- 
netized polepieces in two ways, and both methods may 
require the same amount of work. W = F 1, wherein 
F is the mean mechanical force exerted in their removal 
and 1 is the distance through which the material must 
be moved in separating it from the polepieces. If the 
material is removed by pulling it straight away from 
the polepieces, the mechanical force F required may be 


sentially holding devices of an electromag- 
netic type too, but with basic principles of 
design peculiar to themselves. Once again, 
Consulting Engineer Underhill clarifies 
and points to some better ways. 





great but the effective distance 1 may be very small. 
If the material is slid sidewise over a considerable 
distance 1, the mechanical force F will be correspond- 
ingly small. Thus a holding permanent magnet may 
be tripped and tilted so that its load will slide off, par- 
ticularly if the load slides down a U-shaped magnet 
from its poles to its neutral-polarity plane where there 
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Which would you pick to keep a fastening TIGHT? 





DEAD-FISH DONALD OR FIRM-FINGERED PHIL? 


uses For a good grip, no matter 
\oN oN some how hard the going, you'd 
\ “W si = Niet take Firm-Fingered Phil... or 
yt Oe number ain powe! the Phillips Recessed Head 
size Of ay eae phillips Screw. 
ens ie point is putt Long after you would have 
° ; 
$n yon songeov® prod , given up on a slotted head 
ce o cows 


\ screw (or it would have given 
up on you), you can still turn a 
Phillips Screw. The metal won't 
ream out... the driver won't 
slip out... and you won't give 
out. Result: a much tighter fas- 
tening that will withstand all 
vibration. 





Titer hesttnbliés... 


Meanwhile, you've been sav- 
ing time, because Phillips 
Screws are driven faster — 
especially when the fastening is 
awkwardly located. In many 
cases, pneumatic and electric 
power drivers can be used, since 
there is no danger of driver 
slippage or split screw heads. 

Taking an average, you can 
save 50° by switching from 
slotted head to Phillips. That’s 
half the time . . . and half the 
cost. Order from any of the 
firms listed below. 


cesseo OCTAWS 


Mesonby Corns PUMPS "3333 


\ \ WOOD SCREWS e MACHINE SCREWS e SHEET METAL SCREWS e STOVE BOLTS 


SPECIAL THREAD-CUTTING SCREWS * SCREWS WITH LOCK WASHERS 


Order stronger, cost-cutting Phillips from any of these sources 


American Screw Co., Providence, R. 1. 

The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 


The National Screw & Mfg. Co., Cleveland, Ohio 


New England Screw Co., Keene, N.H. 
The Charles Parker Co., Meriden, Conn. 
Parker-Kalon Corp., New York, N.Y. 
Pawtucket Screw Co., Pawtucket, R.1. 
Pheoll Manufacturing Co., C , i. 


Russeli, Burdsall & Ward Bolt & Ce., Port Chester, N.Y. 


Scovill Manufacturing Co., Waterbury, Conn. 
Shakeproof Inc., Chicago, Ill. 


The Southington Hardware Mfg. Co., Southington, Conn. 


Whitney Screw Corp., Nashua, N.H. 
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with compeb 


principle only 


This form of 
pon Ey magnetic clutch 


is no holding power. A solenoid may be used to “turn 
off” the magnetism of a permanent magnet, as in a 
permanent-magnet chuck. 

Powerful holding magnets were all of the electro 
magnetic type, until the new and strong permanent 
magnets entered the field, particularly in magnetic 
chucks and other holding devices used in connection 
with machine tools. The magnetic flux in such per- 
otf” by 
shifting magnetic packs, or rotating rotary permanent 
magnets, so that the magnetic flux passes through the 


se 


manent-magnet devices is turned ‘on’ and 


iron or steel to be held in the ‘‘on” position, and does 
not pass through the latter, but through a magnetic 
shunt of some kind, when in the “off” position. There 
are other equivalent methods. 

While not so powerful for a given size of iron or 
steel as an electromagnet which must be used where 
exceptional holding power and movements of armatures 
through distances are required, permanent-magnet hold 
ing devices require no current; thus they do not be 
come heated. These facts should receive careful at 
tention in designs. 

Permanent magnets have long been used in connec 
tion with electromagnets in polarized mechanisms, as 
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ea a solenoid-operated multiple-disc brake may 

be released manually by a lever which also acts 

as a wear indicator. Ball bearings are used on the 
roller here imdicated 


MASRETIC clutches may 
assume a wide variety of 
forms. A—Here is one with a 
spring disc used 
§00-hp. synchronous 
shown in engaged position 
illustrated, 
actual designs for this service 
are now highly modified. B 
multiple-disc 
collector / 
rings on hub 


connect 
motors 
It is 


COLLECTOR 
ah 


well as in magnetos, etc. Electromagnets described 
herein generally must be operated on de., usually 110 
or 220 volt, which may be obtained from exciters or 
small de. motors driven as generators. 

Permanent magnets are good holding magnets, 
whereas electromagnets of the solenoid type are good 
for raising loads. Permanent magnets may be used 
in connection with ac. or dec. tractive electromagnets 
which may lift a load to a position where it is to be 
held by a permanent magnet without any current or 
heating. 


CLUTCHES, COUPLINGS AND BRAKES 


HOUGH the terms “magnetic clutch” and “mag 
- netic couplings” are often used quite indiscrimin- 
ately, the major difference between them is that the 
word clutch infers a sudden and fixed connection be- 
tween two shafts without angular slippage, whereas a 
coupling generally provides for periods of slippage, 
as in accelerating connected loads. Thus, clutches may 
be suitable for accelerating very light loads, as in small 
rotary apparatus, but they never could be used in ac 
celerating heavy high-speed machinery. 

Magnetic brakes act like magnetic couplings in that 
they permit of some slippage, but one member ts sta 
tionary. A magnetic coupling may therefore be con 
sidered as comprising a rotating magnetic brake, in a 
broad sense. It follows that modified magnetic brake 
mechanisms may be used in magnetic couplings. Al 
though the customary terms are used herein, it is well 
to note that slippage can occur in magnetic clutches. 

Whereas all of the foregoing devices except mag 
netic brakes usually have de. annular magnets, many 
magnetic brakes employ solenoids which may be 
operated either on de. or ac., provided they are de 
signed for one or the other service. It would appear 
that a solenoid-operated disc brake of the general type 
illustrated might be converted into a magnetic coupling 
operable on ac. if the solenoid could be balanced for 
both “on” and “off” and intermediate positions of the 
plunger regardless of centrifugal forces. An ac. mag 
netic clutch or coupling might be desirable in applica 
tions where de. is not available. 

Magnetic clutches, used extensively in motor-driven 
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Our special representative will be glad Investigate SI 53112 if you 
to furnish complete data and specifica- 
| tions on SI-53112 to solve your cord as- need top performance in 
sembly problem. Just write to Section TENSILE STRENGTH, 
Q922-12, Appliance and Merchandise 
Department, General Electric Company, IMPACT 
; Bridgeport, Connecticut. AND ABRASION 


‘GENERAL @& ELECTRIC 


SEPTEMBER 1942 














































































































































machinery, operate without end thrust and may be 
made automatic. They are preferable to mechanical 
clutches in many ways. The electromagnets generally 
are of the annular type with slip or collector rings and 
brushes. One small simple form of magnetic clutch 
comprises a pressed-steel housing containing the coil 
and a sprocket wheel which serves as an armature. 
The intensity of pressure between the electromagnet 
and its armature is sufficient to drive the load without 
undue slippage. Magnetic clutches have their collector 
rings either on hubs or on their peripheries. 

In connection with one form of 60-in. magnetic 
clutch illustrated, which coupled 500-hp. synchronous 
motors to compeb mills in the cement industry, the 
motors were started without load and brought to syn- 
chronous speed. Then the loads were connected to the 
motors through the magnetic clutches by merely closing 
the control switches which caused the clutches to en- 
gage and connect the loads to the motors. The start- 
ing torque was about 150 per cent of the full load 
motor torque because of the high static friction. 

After the full line voltage is applied, the torque of 
this type of magnetic clutch increases with elapsed time, 
in some cases requiring 6 sec. to produce complete 
acceleration and coupling of the motor due to the high 
self-inductance of the electromagnetic system. 

The annular electromagnet of a 66-in. clutch pro 
duced an intensity of pressure of 75 lb. per sq. in. with 
a de. current strength of 8 amp. and a terminal voltage 
of 110. The resulting friction drove a 1,000-kw. gener 
ator at 150 rpm. and connected it to an engine in a 
combined steam and water power plant without stopping. 
Designed to withstand moderate periods of slipping, 
the clutch had a factor of safety which permitted of 
no slipping when the engine was carrying its maximum 
load. Woven asbestos and brass wire formed the fric 
tion lining of the magnetic clutches just described. 

In one form of semi-magnetic clutch embodying the 
principle of a magnetic coupling and the mechanical 





INFORMATION REQUIRED 
WHEN SELECTING A MAGNETIC CLUTCH 


Normal horsepower 

Peak horsepower 

Type of machine to be driven 

Type of driving machine 

Rpm. of clutch shaft 

Maximum load to be started 

Direct current voltage 

Operation for complete cycle 

Number of starting periods per hour 

Drive and driven shaft diameters 
(thousands of an inch) 

Exact dimensions of keyways 





spring clutch, the magnetic coupling grips the tail end 
of a tapered helical steel spring so that the latter quickly 
tightens around the capstan portion of the driven mem 
ber. Very little electric power is required to operate 
the coupling proper which quickly releases when the 
electric circuit is opened. 


~NON-MAGNETIC ALLOY 





YPICAL face-plate assemblies of horizontal-face 

magnetic chucks. A—An electro-magnet type 

Others have sinuous face-plate assemblies. B—A 

permanent-magnet type. Control lever not shown 
Insert is a non-magnetic allov 


Magnetic clutches operating on the general disc 
brake principle with drive rings or discs forced against 
corresponding friction discs or rings by an annular 
electromagnet are highly developed. They are used 
extensively not only for ordinary clutching or coupling 
but also for manual or automatic accurate timing of 
“on” and “off” periods as required. The 30-in. size 
for packaging machinery operates on and off 70 times 
per min. 

Such clutches with one or more pairs of co-acting 
members are simple electrically operated friction de- 
vices, smooth, positive, and powerful in operation 
There are no toggle mechanisms, bell cranks, sliding 
collars, yokes, pins, and other common means _ for 
operating. friction clutches, to wear out and shorten 
their active lives. Excluding convenience of operation, 
a Saving of better than 75 per cent. was reported in a 
plant where mechanical clutches were replaced by mag 
netic clutches. 

It is of great importance that the steel surrounding 
the windings shall be of equal cross section to provide 
uniform magnetic flux density for uniform intensity of 
pressure over the entire friction surface. To obtain 
uniformity of the field and armature members and pre 
cision in operation, those of the larger sizes are cast in 
the same heat, while in the smaller sizes they are forged 
from the same stock. The coil windings are layer 
wound on accurately machined forms, and well in 
sulated to meet not only A.IJ.E.E. standards, but also 
the most exacting of present day industrial require 
ments. In one type, the coil cover is a heavy cast 
bronze ring, machined all over and accurately fitted to 
ledges machined in the magnet body, thus protecting 
the coil against the pressure exerted by the magnet. In 
another type, the treated coil is wound on an aluminum 
bobbin which is held in place by a number of screws 
extending through the back of the field for easy re 
newal as a suit. 

Duplex magnetic clutches consist of two multiple 


Continued on p 122 
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Scovill is your best bet for standard and special needs! 


“Know how’ proof #1 
.»».more each month 


Here’s one of the many tough screw products 
problems that Scovil] has solved for its cus- 
tomers with the minimum metal, money and 
motions. Believe it or not, this job was 
produced in quantity from rod stock the 
diameter of A by heading plus three cold 
forging operations, roll-threading, milling B 
and clipping C. 

You wouldn’t need one of these in a million 
years—but you do need the ‘‘know how’”’ 
that made it possible for Scovill to find the 
answer. This ability to find the answers— 
backed by equipment, inspection and control 
second to none—guarantees you standard 
screw products that are a// right all the time. 
It assures you a problem-proved source of 
supply to engineer your headaches into 
prompt, practical production. 





The proof of Performance lies in problems 
solved and people served. Scovill is the 
Company to which critical customers come. 


TO MEN WHO ARE PLANNING 
~ POST-WAR PRODUCTS 


We want your standard and special 
screw products business both now and 
after the war. To the very limit that War 
Production permits, our “know how” 
is at your disposal today for your plan- 
ning for Tomorrow. No obligation, of 
course. You can’t lose by calling on 


Waterville right away. 


RITA EWS eR Rte eS 


WATERVILLE DIVISION 


SCREW PRODUCTS SALES 
WATERVILLE, Conn. + Tel. Waterbury 3-3151 
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men or other well-known citizens 


Being selected comments of the 
. month upon whatever may be 
j—_~ Oo Elf or Cisxnem, pertinent and timely by industry 


WILLIAM L. BATT, vice-chairman, War Production 
Board (on CBS Army-Navy Production Award broad- 
cast) — 

“Our production job today is principally a problem of 
making the wisest possible use of our supply of materials. 
I am convinced that we have enough materials to win the 
war—if we use them in the most effective way possible. 
Materials must go where they are needed when they are 
needed. We dare not waste or m’suse them or let them 
lie idle. If we allow more materials than are needed in 
any one place, we shall have less than we need somewhere 
else. 

““Now as the country drives ahead on production, we 
are going to see some idle plants from time to time. But 
we would not be in the best position to meet military de- 
mands if we did not have some idle plants—because to do 
its best, productive capacity needs to be flexible. Strategic 
condit‘ons change constantly. Under one set of war condi- 
tions the Army and Navy need one kind of weapon; under 
other conditions, another kind. “To meet those changing 
demands the country should have some excess of plant ca- 
pacity. There would be no flexibility whatever if our whole 
system were chock-a-block.”’ 


WILLIAM P. WITHEROW, president, Blaw-Knox 
Co., Pittsburgh; and president, National Association of 
Manufacturers (in a letter to NAM members) 

“Every effort must be made by industry to search for 
every ounce of scrap iron and steel as an additional contri- 
bution to the winning of the war beyond what we are mak- 
ing now. We can greatly enhance the possibility of short- 
ening the war if this scrap collection campaign is vigorously 
pursued by every plant in the country. 

“In July, 1941, steel mills had 1,315,000 tons of scrap 
and dealers had 4,228,000. Last April these stocks had 
dropped to 987,000 and 3,337,000 tons respectively, a 
shrinkage of over 1,200,000 tons—and the trend is still 
downward. As a result some furnaces are being forced to 
shut down and others are operating on a hand-to-mouth 
basis. The amount of steel we can produce, and hence 
the tools for winning the war, can be stepped up in direct 
proportion to the amount of scrap we can dig up.” 


L. A. UMANSKY, assistant manager, industrial en- 
gineering department, General Electric Co., Schenectady— 

‘Motor users and specifiers can help greatly in conserv- 
ing critical material and in helping motor manufacturers 
produce the maximum number of motors needed to win 
the war, by selecting the motor size on the basis of the actual 
expected duty without overstress on additional safety factors 
to take care of unexpected heavy loads or to lengthen motor 
life. Although modern motors are considerably lighter for 
the same horsepower than those of a few years ago because 
of better available materials, they are just as conservatively 


and government authorities. 


rated by the manufacturer who has already designed into 
the motor a margin of safety to meet reasonable overloads. 

‘“Overmotoring also affects almost everything else in a 
plant’s electric chain including control, distribution and 
generation since the capacity of the power system is very 
often based on the installed horsepower of motors. For 
this reason, in the distribution system lies our greatest oppor- 
tunity to save copper through careful motor selection and 
of course through good system design. 

‘All concerned can be of great help to the war effort 
by adherence to the following principles: 1. Select motors 
closer to actual duty; 2. If in doubt do not arbitrarily select 
the next larger rating, perhaps the next smaller rating will 
do the job satisfactorily; 3. Utilize wherever possible the 
available service factor; 4. Do not use integral horse- 
power motors for voltages less than 440, unless unavoid- 
able; 5. Bring high-voltage power to the load center.”’ 


WILLIAM H. DAVIS, chairman, War Labor Board 
(in a statement issued in conjunction with a report survey- 
ing the growth and operation of collective bargaining, made 
by the Twentieth Century Fund)— 

““What we principally need now is more organization 
among employer and management groups to promote an 
equality of bargaining power between management and 
labor. Att this stage in labor relations with over one-quar- 
ter of the country’s workers under collective bargaining con- 
tracts, industry-wide collective bargaining seems a logical 
next development. It makes for greater stability throughout 
an industry, more responsible unions, and puts management 
on a more fair and equitable competitive basis so far as 
wage costs are concerned. 

“As this Twentieth Century Fund survey abundantly 
shows, collective bargaining in America is coming of age. 
We can gain much by examining methods and practices, 
industry by industry, to see what practices have failed here, 
what methods have succeeded there and using this expe- 
rience to build a sound and mature structure of collective 
bargaining in this country.” 


BONNELL W. CLARK, vice-president in charge of 
sales, Westinghouse Electric & Manufacturing Co., Pitts- 
burgh (addressing the Sixteenth Western Radio and Ap- 
pliance Trade Dinner of the Western Merchandise Mart, 
San Francisco) — 

‘““Today there are, in use by consumers, 216 million 
electric appliances. This is a measure of responsibility laid 
upon the electrical industry. Hundreds of millions have 
been spent in promotion of the idea of electrical living; 
thousands have made it their life work. The result has 
been astounding. The standard of electrical living is high. 
It can be higher. We of the electrical industry must not 
let it drop now. It would cost too much to build it back. 

‘Continued on p. 118) 
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Tokio, Nagoya, Osaka, and Points East 


A— Detector Case, turned, thread- 
ed, bored, drilled, tapped and 
counter- bored. . 


B — Sawed and drilled insulators. 


Cc —Filter bracket, sawed, milléd 
and drilled. 


HERE did those planes come from? 
Where did they go? We don’t know. 
All we do know is that they got there— 
and that mighty armadas will follow them. 
Synthane, because of its combination of 
properties, is valued in wartime production. 
These properties include excellent electri- 
cal insulating characteristics, light weight 
(half the weight of aluminum), structural 
strength, ease of machining, and resistance 
to corrosion from solvents, petroleum prod- 
ucts, water, many acids and salts. 


If you are producing to win this war, and 
are not as familiar with laminated plastics as 
you'd like to be, let us help. We have a 
number of folders—ready now—on: 1. Syn- 
thane Sheets, 2. Synthane Tubing, 3. Tech- 
nical Plastics for Industry, 4. Synthane Gear 


Material, 5. Corrosion-Resisting Synthane, 
6. Practical Methods for Machining Bake- 
lite-laminated Plastics, 7. The Synthane Sam- 
ple Book, containing Synthane grades. 


SYNTHANE CORPORATION, OAKS, PENNA. 


Pian your present and future with plastics 


SYNTHANE 


SHEETS-RODS+ TUBES-FABRICATED PARTS 


Bakelite — 


TECHNICAL PLASTICS 


SILENT STABILIZED GEAR MATERIAL 


laminated 
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protection, field loss protection, etc. Any of the pro 
tective features will shut the equipment down when 
trouble occurs, but it still is the responsibility of the 
operator to connect the motor properly to the line and 
to accelerate it to the operating speed. Semi-magnetic 
control is less expensive than the full-magnetic type, 
yet provides some of the features not contained in the 
manual type of starter. 
Full-Magnetic Control. The most useful and flex 
ible of all controllers are the full-magnetics. This type 
insures correct acceleration of the motor and minimizes 
the possibility of injury to the operator, motor, and 
driven machine. This control also makes it possible 
to prescribe certain operations to a given machine which 
it will perform correctly not only once but many times. 
The full-magnetic control has many versions, each of 
which has certain advantages and limitations. 
Counter emf. Starter. One of the early developments 
of the full-magnetic control was counter emf. accelera- 
tion. The proper operation of this starter depends on 
the counter emf. equation E, = K¢N. With this type 
of starter, the motor armature terminals are connected 
to the line magnetically by a line contactor LE (Fig. 5) 
through a starting resistor R1-R2, which limits the 
inrush current. The ohmic value of this resistance 
determines the peak starting current which in turn 
determines the starting torque. With constant shunt 
field excitation, the counter emf. voltage is directly pro- 
portional to the speed of the motor. As the motor 
accelerates, the voltage across the terminals of 1A coil 
increases. After sufficient speed is reached, contactor 
1A will pick up and in turn short out the starting re- 
sistance R1-R2. This will connect the motor to the 
line and allow it to accelerate to the operating speed. 
Control of this type is excellent for applications 
where the load during acceleration is relatively light 
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Fig. 9. HUNT motor speed torque curves, shunted arma- 


ture connection: (A) constant value of parallel 
resistance, varying value of series resistance; (B) con- 
stant value of series resistance, varying value of paral- { 
lel resistance. These charts illustrate how variation 
in resistors R and X in Fig. 11 will change the speed 
torque curve characteristics of regulation and speed 
reduction. 


and of a known magnitude. It is compact, dependable, 
and provides a good method of accelerating a light load. 
The success of its operation depends on the setting of 
the 1A contactor which can be controlled within certain 
known limits. For good operation the setting should 
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STEEL IS 


O E M Photo by Palmer, in an Allegheny Ludlum plant 


FLOWING TODAY THAT 


WILL BE FLYING NEXT MONTH 


Alloy steel, con- 


ceived in the 


mighty heat of 


electric furnace arcs, is just being 
born when itteems intoingot molds. 

How soon can the raw steel in 
those ingots be brought to maturity 
as parts in finished warplanes (or 
tanks, guns, ships, munitions )? How 
much of it can be actually put to 
work, with only a bare minimum 
of scrap, “reject” and spoilage 
losses? In this war, a battle easily 
may hang on the way any one plant 
handles its problems of production 
and conservation. 


The Allegheny Ludlum line-up of 
alloy war-steels includes stainless 
and heat resistant, tool, valve, ni- 
triding and electrical steels. In- 
formation on their more effective 
fabrication and use includes certi- 
fied “Blue Sheets” for engineers 
and technical men; “Handbook of 
Special Steels” for production men; 
“Elementary Discussions” of tool 
and stainless steels for training 
course use, etc. 

@ Tell us your alloy steel problems 
—particularly if yours is a converted 
plant, making unfamiliar products 
from strange materials. If we don’t 


have the answers in printed form, 
the services of our Technical and 
Field Staffs are also at your disposal. 


Allegheny Ciecllisee 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 


a, SS Se 
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Fig. 10. 


Essential components of the vari 


able-voltage drive, on a planer 





be in the neighborhood of 50 per cent of nominal line 


voltage. Therefore, if the load demands a precise limit 
of torque peak, the applied voltage of the lines must not 
vary. Also, it is important to note that if the load 1s 


high enough to 


heavy, the motor may never accelerate 
obtain the necessary counter emf. voltage to pick up 
the 1A contactor. If this condition exists, the starting 
resistor will not be shorted out and may burn out in a 
short time. This starter is in wide use, particularly for 
the smaller sizes of motors of 10 hp. or less. 

Current Limit Starter. 
known as the current limit type. Its successful opera- 


\nother starting means 1s 


tion depends on measuring the current in the armature 
circuit and reflecting it back to the controlling con 
tactors. Its most important application today is on 
motors connected to high WR? loads. But in general 
it is bulky, not easy to adjust and has a tendency to 
overshoot. Careful consideration should be used before 
applying this type of control, as definite time accelera- 
tion will do the job satisfactorily, providing the WR? 
is known so that the time intervals can be calculated. 

Definite Time Starter. The most widely used starter 
is that known as the definite time type. In general and 

















regardless of design, it starts the motor with resistance 
in series with the armature and shorts out the various 
sections on a definite time basis. This type has several 
very desirable features. It will start any kind of load 
without difficulty and is well suited to loads that vary 
widely during the starting period. Since it operates on 
a definite time basis, it is capable of starting a motor 
connected to a fully loaded machine. It is equally 
capable of starting a machine that is lightly loaded, in 
which case the motor speed for a given section of re 
sistance will be higher than it would have been had 
the machine been fully loaded. If this condition exists 
it is only necessary to shorten the time of the accelerat 
Ing contactors—an easy adjustment. In general, this 
is done only where an accelerating time of three to 
five sec. is undesirable. Most machine tool loads are 
in such hp. sizes that five sec. with the resistor in the 
circuit is ample. However, if a longer time is required 
due to a heavy WR* load, the starter can be made to 
function properly by the addition of accelerating steps 
or the lengthening of the time intervals per step. Both 
Continued on p. 136, 
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WHAT IS THE BEST RESISTOR? 


Generally it is the resistor that most per- 


fectly fits the special requirements of the ap- 
plication for which it is intended—the one 
that best meets the conditions under which 
it is used. 

There are many basically good and depend- 
able types and makes of resistors available. 
Each has its own peculiarities and limitations 
inherent in its design and construction. Each 
one’s success or failure in service therefore 
depends primarily upon its suita- 
bility for the particular job it has 


to do. 


That is why the IRC “Know-How” gained 
through many years of intense specialization 
looms even more important to many resistor 
users than the quality of the individual IRC 
product which they long ago learned to 
take for granted. 

These users know that IRC makes types, 
sizes, shapes and kinds of fixed and variable 
resistors specially designed for almost every 
known service requirement. Above all they 

* realize that IRC knows how to help 
them select the most dependable 


resistor and how to use it properly. 


INTERNATIONAL RESISTANCE COMPANY, 405 N. BROAD ST., PHILA., PA. 
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TERMINALS WITH INSULATION SUPPORT 


\Vire sizes of 18, 20 and 22 and related insulation diam 
eters may be used in this insulation support. designed to 
meet demands for 
protection in the 
lower wire gauges. 
Short and compact, 
it grips the insula 
tion firmly without 
puncturing. The 
support sleeve is 
wtched and folded 
in at the end to 
form a strong lip 
and a tooth grip, to 
prevent. sliding. 
Only one operation 
is. required with 
bench or floor type 
crimping tool for 
both wire and in 
sulation crimp. 
‘liminates — taping 
and speeds produc 
tion. Aireraft-Marine Products, Inc.. 286 No. Broad 


St., Elizabeth, N. J. 


AUTOMATIC TIMER 


Timing device arranged to close an electrical circuit 


after the expiration of a pre-determined time, although 





it can be adapted for opening a circuit by simply revers- 
ing the position of the mercury switch element. On 


View Materials, Equipment , 
Electrical and Mechanical Parts, Finishes 


ac. circuit 1t has a capacity of 1200 watt, sufficient to 
control a 1 hp. motor of the repulsion induction type. 
Turning the knob to the time (am. or pm. up to 23-hr. 
in advance) sets the switch for operation. Phileo Corp., 
Fioga and C Sts., Philadelphia, Pa. 


SYNTHETIC HARD RUBBER 


\ synthetic hard rubber which may be specified for use 
where the temperature is 100 deg. F. higher than that 
which rubber made from natural crude rubber will with 
stand before softening. The material may be molded 
or extruded to any shape. B. ff. Goodrich Co., Akron, 
Ohio. 


MULTI-CIRCUIT SWITCH 
By means of a two-position operating knob this switch 


opens, closes or transfers as many as 20 circuits simul 





taneously. ‘The contact mechanisms used are switch 
ettes stacked in pairs. The switchette is snap action, 
double-break in construction, giving it a high current 
rating. Available with from 8& to 20 switchettes and 
in either single-cirewit or two-circuit form. The shaft 
toggle switch insures positive switch position. Weight 
varies from 5!'3 oz. to 1024 0z. depending upon the 
size selected. General [Electric Co.. Schenectady, N.Y. 


ETHYL CELLULOSE PLASTIC 


Ditfering from cellulose nitrate and cellulose acetate 
plastics in being an ether rather than an ester of cellu- 
lose, this new synthetic offers unusual chemical stability 
and resistance to breakdown due to heat. The impact 
resistance of ethyl cellulose plastics increases with de- 
crease in temperature and flexibility at room tempera- 
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fly... fight to Victory with RELAYS 






* Turret control is one job that calls for flawless perfection. Gun- 
nery, grim post of the battle airways and armored land engage- 
tch ments, depends upon Electrical Controls by Guardian for quick, TURRET CONTROLS 
HON, precise response from turret motors and gear series at every turn. RADIO CONTROLS 


* GUN SWITCH HANDLES 
* 
* 
+ 
rent Again... it’s Relays for aiming, fusing, releasing bombs .. . * NAVIGATION CONTROLS 
* 
* 
* 
A 


REMOTE FIRING EQUIPMENT 


and Relays for navigation, floodlights, landing gears. Yes, battles in AIRCRAFT CONTROLS 

me BOMB RELEASES 

TcF 1 

igh SOLENOID CONTACTORS* 


*A and B series Army Air Corps Approved 


the air, on land and sea, are first thought-out and fought-out 
exhaustively in Guardian’s plants where samples of approved 


he ; . ‘ 
Si controls await your action. Write 


GUARDIAN 


state 627 WEST WALNUT STREET 
‘ellu- 


bility 


ELECTRIC 


CHICAGO, ILLINOIS 





LARGEST LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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! DETAILED ANALYSIS a cheat 
Follansbee Forge 


ELECTRICAL SHEET 


production-run maintains high quality 





HE high quality of Follansbee Electrical Sheets is 
constantly maintained by complete and rigid tests. 
Starting with sampling of raw materials, tests are made 
at every subsequent production step to insure the 


maintenance of definite Follansbee standards. 


Final inspection tests cover core loss, permeability, 
space factor, ductility, inter-lamination resistance, and 


other special tests required for any particular application. 


Follansbee Electrical Sheets are made for all electrical 
uses. They are the only electrical sheets rolled from 
forged billets—an exclusive operation that produces 
uniformly dense sheets. The all-round excellent char- 
acteristics of Fcllansbee Electrical Sheets are shown in 


detail in the Follansbee Handbook. Write for your copy. 


AUER Ub): 3 eset) 


PITTSBURGH, PA. 






The molding powder may be used for 


lose acetate sheets. 














ture is retained at temperatures as low as —78 deg. C. 


injection and 


compression molding and in extrusion for wire coating 
or forming tubing, rods on special shapes. Ethyl cellu 
lose plastic is also suitable for the same sheeting meth 
ods used in the production of cellulose nitrate and cellu 


Nixon Nitrate Works, Nixon, N. J. 





SMALL ELECTRIC MOTOR 


Wound for 4s hp. at 8500 rpm. and available tor eithe: 
12 or 24 volt, this aircraft motor has been developed 
for aerial antennae reel 
specifications but may be 
integrated variously in 
other product designs. 
Diameter of housing 
2.306 in., overall length, 
not including the = shaft 


extension of 2!%,  1in., 


) 
weight, 1 Ib., 3 0z., shaft 
extension 0.760 in. and 
diameter 0.250 in. Equip 


ped with ball bearings 





It is reversible. Signal 
electric Mig. Co., Me 
nominee, Mich 


RADIATION PYROMETER 


\\ell-suited for measuring and automatically controlling 
temperatures that fall into those higher classifications 
out of the 
range of stan 
dard thermo 
couples — and 
where rare 





joke 
metal thermo 
TT couples are 
ver sometimes 
specified as 
well for fur 
hnaces, eld 
Calibrated to 
ew Ss an accuracy of 
that of com 
mercial thet 
mocouples, this umt component is small and highh 


sensitive to temperature changes. Once integrated 
within the product design it requires practically no 
maintenance other than to keep the lens clean. [eing 
mounted outside of the hot zone, there are no parts 
subject to rapid deterioration, Bristol ( onlpany, \Vater 


bury, Conn, 


TO PROTECT AGAINST CORROSION 


Tough, moisture proof wrapping material made of cel 
lophane film laminated to a light, cotton fabric known as 
scrim and then impregnated with other moisture-proof 
materials. Can be sealed by twisting the ends of the 
package by hand or by using a heat-sealing device. It 
enables the thorough cleaning of dirt and machining oils 
from finished parts at the point of production. These 
may be thus handled without any other protection 


ELECTRICAL 


MANUFACTURING 
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Here are ALL the Fac 


You Need to Know About 


Precision Snap-Action 


Switches 

















ic 
ed 
eel 
Ie : , 
Claims of better performance are meaningless unless they are verified by actual data regarding what 
ll 5 . i ° . . 
actually happens. The Micro Switch is accurately built to exact standards from precisely made parts. 
Ms Details regarding this precision and accuracy are set forth on this page. Study the operating principle 
ny of the Micro Switch and you will understand why it will give you longer life than you will ever need...why 
th it will operate precisely at the same point time after time ... how it gives you greater contact pressure and 
f faster contact action. The Micro Switch is listed by Underwriters’ Laboratories with ratings of 1200 V.A. 
itt 7 
loads, from 125 to 600 Volts A.C. 
Beas 
¥ , O *. s . 
u How and For What | Here’s the Operating Principle 
1 
a Switches Are Used 
Micro Switches Are Use 
Ip 
re This shows an explosion 
: proof Micro Switch used 
nal with a spray gun which 
le automatically cuts out The operating principle, as illustrated here, is simple and tundamentally 
the entire operation of correct. The long member of the one piece spring ''B"™’ 1s supported in a 
the spraying booth when cantilever at ‘‘A’’. The two short members of the spring and the exact 
the gun is shut off shape of the V's (patented) produces a bearing of such low friction that 
when the plunger at ‘"D"’ deforms the long tension member, the cantilever 
This illustmation shows force overcomes the vertical force supplied by the two compression 
1 Micro Switch with a members and the free. or contact end of the spring ““E™ snaps from one 
le pushbutton actuator stop to the other with lightning-fast speed. Reverse action occurs when 
<a he de , mm of the te me > ff the er » I Scenes 
Wns sing used 0s 0 sebery the a n of the tension oo of the spring by plunger D ; 
1 witch in a high tension is removec The cantilever force ¢ en econ es less in the vertical 
1 ¢ nec door, 1035 4 nor. force supplied by the compression members 
Wn mally open switch in 1 M 
ne ro Swit pring is made in one 
hich the circuit is opened as the door is opened € MUCFO SWITCH Sf ide in one 
HO piece of beryllium-copper. It is held to an 
nd a accurately gauged thickness of .0085” and 
LT1¢ This illustration shows the as 
is heat treated to provide high resistance to 
( use of two Micro Switches i } 
fatigue. Every lot is under laboratory con 
with spring type plungers | 1 | 
10 ‘ trol to insure maximum flexure life 
to insure Safe positioning 1 
5,000,000 operations to full overtravel for 
LTe of material in a punch = : : ; 
' the minimum. The ends of the two compression members of the spring 
press or a similar tool ' bape 
€ are especially finished to provide an extremely low friction bearing 
as ; ; 
This illustration shows The short compression members of the spring 
ul the Micro Switch with a pivot in the patented V-grooves of the sturdy brass a 
pring leaf actuator serv- anchor illustrated here. Note the special shape of , = 
ng as a break indicator these grooves. This shape, plus the specially 
to ised in textile mills or finished edge of the compression members of the a 
oft paper mills spring, reduce friction to a minimun 
a This illustration shows a > 
1 Micro Switch enclosed in a A | 
a die cast housing with a syn- ‘ | 4 e 
Mi thetic rubber seal, and is be- Ss A 
tec ing used as a lathe carriage 
1) “tai The contact end of the spring is fitted with a riveted radius type contact 
of 99.95% fine silver. As the plunger is actuated, this contact moves fro 
i one position to the other in 3/1000 to 5/1000 of a second with a rolling 
irts This illustration shows action which minimizes the effects of welding. The stationary contact ts a 
two steel enclosed Micro flat inlay of 99.95% fine silver. Its large area provides maximum heat 
( 1 
Switches which serve as dissipation 
verrun limit switches on The operating plunger consists of a highly polished 
a machine tool stainless steel pin set into an accurately moulded 
star-shaped Bakelite head. Its size and form provide 
This illustration shows 1 long over-surface path to live parts, thus insuring 
use of a Micro Switch freedom from electrical leakage. The star-shaped 
ce with a spring plunger plunger head cannot rotate within the housing, in 
which is actuated by the suring against any large variation in point of oper 
_ pressure of a liquid in a ation. The Bakelite head comes to rest against the anchor within .020” 
OO! line as the actuating after actuation occurs, thus preventing excessive overtravel, and insuring 
medium maximum spring life 
ie 
1 
oils 
lese 
ion 
ING 






Manufactured in FREEPORT, Illinois by Micro Switch Corporation 
Branches: 43 East Ohio St., Chicago - 11 Park Place, New York City - Sales and Engineering Offices: Boston, Hartford, Los Angeles 





Thumb Size 


The Micro Switch is 1 15/16” 
long, 27/32" high, 11/16” wide 








Feather Light 
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The Micro Switch gives 
you longer switch life 
than you will ever need 
— millions of operations 






























The Micro Switch assures 
you precise and accurate 


The Micro Switchgives you 
a normally closed contact 
pressure of 40 grams 


pains 
|40 GRAMS 
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Lightning-fast 
contact action— 
Contacts move from one position 


to the other in 3/1000 to 
5 1000 of a second 


The housir the Micro Switch 
The 
j 


nsures the rigidity nex 


ig of 


is Bakelite, moulded 


igh precision deep nstruction 


essary 


accurate repeat 


co 


A™. 


petween tne nearest ilive pr 
parts) has a minimum value  — 


Sy 


per 


millions of 


tormance for 





ver wide ranges 


tiONS ¢ 


ot temperature. The electrical 


esistance of is housing 


ot 10,000 megohms. The 

' h 
covers are made of vividly oS | 
colored Plaskon and must 


> 
meet the same precision re 


quirements 


SEND FOR THESE CATALOGS 


Your up-to-the-minute engineers will thank 
you for keeping them informed about the 
Micro Switch. Send for as many of the Hand- 
book-Catalogs illustrated here as you think 
necessary. No. 60 covers Micro Switches in 
general; and No. 70 deals with specific 
Micro Switches for use in aircraft. 



































against rusting, except a light coating of oil which in 
many cases need not be removed, or a lump of moisture- 
absorbing silica gel placed inside the wrapping. E. I. 
du Pont de Nemours and Co., Inc., Wilmington, Del. 


WOOD SHEAVE FOR V-BELT 





An alternate for metal sheaves, which may be 
for full efficiency except where a fly-wheel effect is 


S| ecified 





essential. Laminated construction with segments of 
selected straight-grain kiln-dried hard maple. Wood 
11 ELKINS STREET — SO. BOSTON, MASS. yee bushings are provided and provision is made for firm 
; IC SPECIALISTS FOR OVER 30 YEARS fastening to shaft. Offered in composite groove types 

for “.\" and “B” section belts in a full range of sizes 
and for “B" belts in sizes from 5.4 p.d. to 38.0 p.d. up 
to 10 grooves, and for “C” belts from 5.4 p.d. to 44.0 
p.d. up to 12 grooves. Dodge Mfg. Corp., Mishawaka, 
Indiana. 


REPEATING CYCLE TIMER 


\ unit used in conjunction 
with a diaphragm, motor- 
operated, reverse action 
condensate valve (and with 
suitable temperature or 
pressure controls) this re- 
peating cycle timer facili- 
tates periodic condensate 
purging in certain types of 
curing or moulding equip- 
ment. Allows the control 
of the duration as well as 
the period of the blow- 
down cycle. Taylor Instru- 





ment Companies, Roches- 


tr oN: Y: 


CONTACTS OF LAMINATED METALS 


Produced by special processing of metal powders which 
do not naturally alloy with one another, laminated met- 
WH - ’ 
10 MAIN STREET als for contact service have recently been announced. 
MASSACHUSETTS peg ae a : ; 
yi Various alloys are used for facing material or the con- 
tact surfaces with inexpensive base metal for backing 
them up. Available in both inlay and overlay types, 
and furnished with fine silver or other precious metal 
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2 Night after night, through far-flung trackless 
skies, American-built aircraft wing their way, guided 
only by instruments, glowing pale and clear in the 
blackness of the cockpits. 

Small wonder that performance specifications are 
set so high for the low-tension electrical cable on 
which instrument visibility (and sometimes instru- 
ments themselves) depend. 

Approved for this demanding service, and for all 
low-tension aircraft electrical circuits, is the new 


Auto-Lite “B” Braid Synthetic cable—developed to 


The ELECTRIC AUTO-LITE COMPANY - 


NIGHT 
MISSION? 


release rubber for other vital purposes. 
- 2.2 

The significance of this new cable (outside the air- 
craft world) is that it typifies the ability of Auto-Lite 
Wire Division research engineers to develop insu- 
lated wire to meet specific conditions; and the abil- 
ity of our production engineers to manufacture, in 
volume, to a uniformly high standard of quality. 

To any manufacturer, confronted with unusually 
exacting wire requirements, these same facilities are 


available. 


WIRE DIVISION 


Port Huron, Michigan 


In its 26 great manufacturing divisions, 
Auto-Lite is producing for America’s 
Armed Forces on Land, Sea and in the Air 


AUTO-LITE 


Automotive Cable « Aircraft Cable 


Magnet Wire « Flexible Cords, 
Assemblies « Wiring Assemblies 





























If Your Production is Lagging 
Due to the Lack of Fractional 
H.P. Motors ...We Can Help You! 


If you have a Motor problem which is seriously 
affecting your production, then we invite you to 
investigate PILOT Shaded-Pole, Induction T ype 
Motors which are available in Fractional H.P 
ratings from 1/500 to 1/15 H.P. 

Many manufacturers have found that these 
sturdy, efficient Motors can and are being adapt- 
ed to many applications where other types of 
Fra~ ional H. b. Motois were prev-ou' ly used. 

2 >a 
Write Today! guise" 9riyarcigtent fo 
plete information about these ‘Sencadabin. low-cost 


i Motors. Deliveries guaranteed to all manufacturers fur- 
i nishing satisfactory priority ratings. 


| F. A. SMITH MANUFACTURING CO. 


101 DAVIS ST. 
ROCHESTER, N. Y. 










\\ 
e 
PILOT DAN Says: 


“No divided Nation can be a 
victorious nation. United we 
stand, divided we fall is as true 
today as when it wasfirst 
uttered in 1776.” 


FRACTIONAL: H-P- MOTORS 


BUY: PILOT MOTORS FIRST..to LAST! 











contact surfaces for a wide variety of contact applica 
tions. Gibson Electric Co., 8350 Frankstown Ave., 
Pittsburgh, Pa. 


ACETATE FABRIC TAPE INSULATION 


With high dielectric strength and low power factor, this 
tape will withstand bending sharply after varnishing 





and baking for several days, thus indicating longer life 
of the insulation. Under test it remains flexible at ex 
-130 deg. F.). 
break strength (47 lb. per in 


treme low temperatures | It has ample 
.) and 7.9 per cent elonga 
tion. Considerably less hygroscopic than cotton or silk 
Under general conditions it has a moisture regain of 
that of cotton and less than 1% that of silk. 
William IE. Wright & Sons Co., West Warren, Mass 


less than 


POWER RHEOSTAT 


Closely resembling a previously introduced 25-watt 
+} 


unit, this 50-watt power rheostat is wound on an in 





sulated metal core which distributes the heat at inter 
mediate rotational settings. Resistance element is firm- 
ly imbedded in a ceramic housing with an inorganic 
\ graphited- 
copper contact shoe rides the collector ring and the 
winding, assuring two positive sliding contacts. Con- 


cement, resulting in a solid thermal mass. 


tact pressure is provided by a helical spring, concen- 
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79 
To 115 or 
230 volts 


T,{.OR localized heat in your machines, these G-E 


rr cartridge heaters can’t be beat. They are easily 
installed and controlled. Not affected by vibration, 
they are suitable for nearly all your machines that 
require spot heating. You can obtain temperatures up to 
1200 F, and control the heat automatically with a 


thermostat. 


If you have a machine needing spots of heat here 
and there, submit details to our nearest office. Our 
engineers will figure out your specific requirements. 
For more information on G-E cartridge heaters or 
other Midget heaters and devices, get our catalog (No. 
GED-650B). General Electric, Schenectady, N. Y. 


GENERAL & ELECTRIC 























trically mounted about shaft whose action is evenly dis- 
tributed by use of a tripod-type contact carrier. The 
contact is insulated from the metal shaft by a center 
ceramic insulator, thus providing a “dead” shaft and 
mounting bushing. Any resistance value up to and in- 
cluding 10,000 ohm. Clarostat Mfg. Co., 285 N. Sixth 
St., Brooklyn, N. Y. 


THREE-WAY MAGNETIC VALVE 


This multi-purpose, magnetic valve, with large ports 
will handle oil, water, air, gas, steam, refrigerants and 
similar fluids and va- 
pors not corrosive to 
valve material up to 
400 deg. F. in sizes up 
to 1 in. with ports to 
14 in. May be used 
for control of fluids to 
piston and diaphragm 
operators, as well 
as for specifications 
where fluids must be 
distributed from a 
common source. Single 
magnetic in type, the 
valve cannot assume 
an intermediate position. Valve construction is such 
that if reverse action is desired it is only necessary to 
change connections. Available for all commercial volt 
ages—ac. or de. General Controls Co., 801 Allen Ave.. 
Glendale, Calif. 


HIGH-VOLTAGE HEAVY-DUTY CAPACITORS 


In voltage ratings from 6000 to 50,000 de., and inelud- 
ing dual-section units for voltage-doubling circuits of 





12500-12,500 volt output (0.25-0.25 and 0.5-0.5 mid. ) 
these heavy duty capacitors meet the exacting specifica 
tion requirements of radio transmitters and other ap- 
plications calling for high-voltage heavy-duty oil ca- 
pacitors. Multi-laminated kraft tissue and high purity 
aluminum foil sections for these capacitors are uni- 
formly and accurately wound under critically controlled 
tension to avoid mechanical strains. Paper sections are 
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HIS product of Maas & Waldstein research has 
been developed to meet the need for a non- 


metallic enamel that gives a lustrous metallic effect. 


V-Metalustre is available in 10 colors, simulating 
various metal finishes. One coat is sufficient in most 


cases... . Air drying or baking is recommended. 


We can make prompt shipment of V-Metalustre. 


ARMAMENT 
MANUFACTURERS 


A booklet of U. S. Government 
Specification Finishes is available 


Send for complete information. 


to plant executives engaged in 







war production. Send for your copy. 


Producers of Lacquers and Enamels 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


Branch Offices & Warehouses + 1658 CARROLL AVE., CHICAGO - 1228 W. PICO BLVD., LOS ANGELES 
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thoroughly dried, vacuum-treated, oil-impregnated and 


oil-filled under continuous vacuum in specially designed 

and built tanks. These capacitors, by use of a special 

dielectric oil, maintain their full rated capacity even at 

f p : Shi ' freezing temperatures, making them satisfactory for 

or romp ipmen specification within products subject to low tempera- 

res ¢ 19 idities -rovox Cor Jew Bed- 

CERROMATRIX (Melting Temp., 250° F.) For ture ind high humidities. Aerovox Corp., New Bed 

securing punch and die parts, anchoring machine ford, Mass. 

parts without expensive drive fits, for engraving 
machine models, stripper plates, chucks, short run 
forming dies and other metal-working applications. 


CERROBEND (Melting Temp., 158° F.) Used as a : ? 2 me 
filler in bending thin-walled tubing to small radii. Self-generating type with an output in excess ol 450 
Easily removed in boiling water. Also used for air- microamperes at 100 ft. 
craft assembly jigs, templates for forming dies and 

other purposes. 


PHOTO-ELECTRIC CELLS 
candles. Due to a special 


These two low-temperature-melting and expanding 
alloys are helping to speed up Production of war 
materials for the Army, Navy and Air Force. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Machine & Tool Designing Co. 
CLEVELAND, OHIO, Die Supply Co. 
DETROIT, MICH., Castaloy Corporation 
CHICAGO, ILL., Sterling Products Co., Inc. 
MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc. 

ST. LOUIS MO., Metal Goods Corporation 
KANSAS City, MO., Metal Goods Corporation 
NEW ORLEANS, LA., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 
HOUSTON, TEX. Metal Goods Corporation 
LOS ANGELES, CAL., Castaloy Corporation 
MONTREAL, CAN,, Dominion Merchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET -~ - NEW YORK, N. Y. 


process the cells have been made permanently stable 
eS Ban and can withstand temperatures up to 70 deg. C. Rug 
\ S a, - 


ged in construction, the units may be specified for 


: ; service under the most difficult of atmospheric condi- 

- a ° . , 7 

Dee nl tions. Spectral response of these cells extends from 
a ae 240 millimicrons in the ultra violet into 720 millimi- 


crons in infra-red. This makes them especally suitable 


5: for all determinations requiring selective ability of the 

; 4 human eye. Standard cells are manufactured in three 

pe een different sensitivity ranges in accordance with require- 

e me : ments in various fields of applications. Emby Prod- 


ucts Co., 1800 W. Pico Blvd., Los Angeles, Calif. 


NEW Oakite Material Speeds Degreasing 
of Cold Rolled Steel Parts ! PHENOLIC PLASTIC 


ae ee aaa CURRENT cleaning with that \ compound made adaptable to many new uses through 
material, OAKITE COMPOSITION No. 90... 
you can remove oil, grease, smut, buffing and polish- 
ing compounds from cold rolled steel FASTER! More- 
over, you do a more thorough job. Since this special- 
ized material removes ALL foreign matter, surfaces ap 
are left in CHEMICALLY CLEAN condition for subse- communication equipment which must withstand hard 
quent finishing operations. Complete details FREE! usage, as well as instrument cases, housings, and parts 


now being molded of this material. Durez Plastics & 
OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. Chemicals. Inc.. N. Tonawanda. N. Y. 


vaya in All Principal Cities of the U.S. and Canada 


a minor revision in its formulation. Slightly higher im- 
pact strength and greater water resistance than former 
top-grade general-purpose plastic moulding materials 
offers excellent surface finish. May be specified for field 


TRANSPARENT LIQUID COATING 


A preventive for shattering, pitting or scarring of glass. 

Water white 1 ‘olor and absol ‘ly clear, it doe ot 
TTT AEA I Vater white n color ind absolutely clear, it | es n 
detract from visibility nor become opaque with age. 
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INSULATION 
ATR CR Cus 
FLEXIBLE VARNISHED Olt TUBING- 


meeting the all-purpose requirements of a sleeve % 
insulation to stand guard against breakdown, 
moisture absorption—all commonly 


encountered 
acid and oil influences. 


VARNISHED GLASS TUBING- 


for those applications where extremely high heat 
resistance becomes the above-all consideration. 


EXTRUDED TUBING- 


where extreme sub-zero temperature resistance 
to any of the effects of embrittlement becomes a 
prerequisite. 

WIRE IDENTIFICATION MARKERS—Any size, any 
color, any length or any marking. Strict compli- 


ance with Army, Navy and Air Corps specifica- 
tions 
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...and that goes too for 
thousands of other vital positions on 
America’s fighting airplanes where care- 
ful designers have placed Elastic Stop Nuts. 
These self-locking self-gripping fastenings 
have proved, through fifteen years of reliable 
service on aircraft, that they remain tight 
under all combinations of vibration, stress, 
shock, exposure to weather, and prolonged 
heavy duty. They are used today on every 
| military and transport airplane built in the 

Western Hemisphere. 

There are more Elastic Stop Nuts on American 


airplanes, tanks, and other war equipment, than 
all other lock nuts combined. 


* 
| eee STOP NUTS may be the solution to 
your fastening problems. Sample nuts, 


for testing, will be furnished without cost 
or obligation. 


>> Write for interesting folder explaining 
the Elastic Stop self-locking principle. 


ELASTIC STOP NUT CORPORATION 
| 2334 VAUXHALL ROAD , 


UNION, NEW JERSEY 


SRE 


ean 







WITH THE RED LOCKING COLLAR ...SYMBOL OF SECURITY 


Either dipping or brushing will give satisfactory results 
when appving. 
166-A Emmett St., Newark, N. J. 





Easily removed. John C. Dolph Co., 


INDUCTION COILS 


Insulated at four different radial points with cellulose 


acetate plastic, these induction coils have been devel- 





oped to withstand unusually rigorous service conditions. 
Sizes range from 15¢ in. diam. and 2'% in. long up to 


1 ft. diam. and 2 ft. long. 


The coils can be used for 
tuning any radio frequency circuit for transmission or 


reception. Barker & Williamson, Upper Darby, Pa. 


ANGLE ANCHOR SPEED NUT 


A fastener combining a standard “U” type speed nut 
with a cadmium plated bracket for right-angle attach- 
ments. For 
spect fication 
where access 
is from one 
side only. To 
be used with 
6-32 and 8-32 
machine 
SCrews and 
$Z, 6Z and &Z 
sheet metal 
screws. These 
ingle nuts also 
come in. &6, 
90 and 94 deg. 
angles. P ro- 
vides double- 
locking 


-— > 





spring-ten 
sion grip that 
permanently 
resists vibra- 
tion. Suited for the attachment of junction box cov- 
ers, switch box covers, fairings and countless other 
angular attachments. Standard shape and rivet hole 
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the blower whee 











the housing. 















" applications of blower wheels, there is an exact 
ratio of the size of the housing inlet ring to the di- 
ameter of the blower wheel inlet. Any deviation from 
this ratio will affect air delivery and operating efficiency. 


the initial pressure, 


The exact size an 


Torrington engine 
all problems relating to the selection and installation of 


blower wheels and propeller fan blades. Their sugges 
tions are frequently helpful in assuring required air 
deliveries and avoiding expensive changes in the unit. 





For instance, © manufacturer who needed a source of 
air under medium pressure designed a unit employing a 
AV2” Torrington blower wheel. The unit delivered only 
118 CFM instead of the 130 CFM which was required. 


When submitted to Torrington’s Research Laboratory for 
analysis, it was found that the housing inlet did not suit 
|. In this instance, enlarging the inlet 


9/16” gave the required air delivery of 130 CFM against 


making it unnecessary to re-design 


d design of the air inlet is only one of 
many factors which must be considered in designing 


blower wheel units under practical working conditions. 


ers are available for consultation on 




























spacings make them interchangeable with other angle 


anchor self-locking nuts. Tinnerman Products Inc., 
b = & we 2042 Fulton Rd., Cleveland, Ohio. 


COMPOSITE+ BONDED -HIGH 
TEMPERATURE MICA INSULATIONS SAFETY PULL-PUSH BUTTON STATION 


Heavy duty interchangeable units which greatly increase 


Recommended as Replacements for : a ar : 
safety and economy. Positive and simplified means of 


STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Composite, highly integrated insulating materials comprising 
mica splittings bonded with insulating, inorganic bonding 
agents. 


Compact, thin, flat, lightweight sheets, completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 
A dependable source of supply in unlimited quantities. 


Available in sheets up to 222” x 2512” in all thicknesses 
from .005” up. 


Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ‘ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 





control. As the name implies, two operations are there- 
fore performed with one button which cuts in half the 
number of buttons formerly required. Less material 
is needed and machines controlled by it can not easily 
be started in error. The button must be pulled out 
to start. Arrow Hart & Hegeman Electric Co., 103 
Hawthorn St., Hartford, Conn. 


LESS-BRASS SWITCH 


Made with a plastic casing, steel lever, nut and chain, 
this compact, light in weight and sturdy, pull-chain 


| TT ee 
is all that matters! 


Today, when America’s vast war 
tela tul lilt Mi hd le mu ia 


Tit Met 


ATSC lan Cli ha eet emia chil: 


eee Co Mie -l- lam 


RAILWAY EXPRESS 


AGENCY INC, 





NATION-WIDE RAIL-AIR SERVICE . wiles ; 
switch eliminates the cap used on the brass switch and 


facilitates the affixing of the wires and assembly of 
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A WORSE al WARNESSED BETWEE 

SHAFTS ABO noes HIS BEST WORK BY PUSHING HIS WEIGH 

INTO HIS COLLAR AW ELECTRIC yoror gy 0Es its WORK BY 
TURNING THE ROTOR wg... wm THERE 1S END THRUST, GEE 100 = 

1 pO ANY work 


END THRUST IN ELECTRICAL yorsEPOWER THOUGH, DOESN 
4 - 
3} westinghouse 


AND IT'S NOISY “y PY GET RID OF THE NOISE 
Q EVERY ONE OF ITS SMALL SLEEVE 


BEARINGS 
se ABSORB ALL END THRUST SHOCKS ay. . A180, 
git 1S PACKED IN THE LARGE 


: p Witl NON-OXIDIZING 
OlL RESERVOIR 10 GIVE MONTHS 4aayy) OF LUBRICATION WITHOUT RE-OILING Ay °° 
put IT's BECAUSE WESTINGHOUSE PAYS ATTENTION 


ny BE SURE OF srennyS LONG UE 
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ly 
BUILDS “NO BUMP” \NT 


BEARING MOTORS. THE 


WOOL YARN au. SATURATE 


DETAILS? « - - SURE - - 
ro pETAULs A - » THM you CA 


SERVICE Na 
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switch. A simple flat spring catch, when pressed, re 
leases the switch mechanism from the plastic shell for 





























JELLIFF 
FINE WIRE 


Available in sizes from .0008"' diameter up, 
plain or enamelled. 

COPPER NICKEL—For precision instruments— 
extremely low temperature coefficient. 
NICKEL CHROMIUM—Hish resistance, non- 
corrosive alloys. 

MONEL, NICKEL and STAINLESS WIRE. 


Consult our engineers. 


wiring. Reassembly is accomplished without tools by 
pressing the mechanism back into the shell until the 
spring catch snaps into place. Suitable for specifica 
tion in fluorescent and incandescent lighting units 
Kconomical and trouble-free. MeGill Mig. Co., In 
Valparaiso, Ind 


VERNIER-SET TIMER 






“Wire Products 
Since 1880” 


\ notably improved timer of a familiar type featuring 
one piece molded plastic terminal block accommodating 
all external 
wiring to 
clearly marked 
screw post ter 
minals. leat 
spring contact 
for positive 
make - break 
action, timer 
and load cir- 
cults wired in 
dependently, 
(but can be 
wired together 
by means of 


The C.0. JELLIFF MFG. CORP. 


10 PEQUOT AVE., SOUTHPORT, CONN. an external 


jumper ). Spe 
cial flexible 
wiring, etc 





Two types. 
normal] 

clutch - action 
for resetting 
upon power failure and reverse-clutch-action for non- 
resetting on power failure. Standard units may operate 
from 110 to 220 volt, 25, 50 or 60 cycles. Load con 
tacts are rated to carry 25 amp. at 110 volt, ac. nonin- 
ductive, thus frequently permitting elimination of in 
termediate contactors or relay. Automatic Temperature 


THIS STEATITE CERAMIC Control Co., Inc., 34 I. Logan St., Philadelphia, Pa 
INSULATION ANSWERS 

TODAY'S NEEDS FOR AN 

AVAILABLE, DEPENDABLE, CORD-TYPE V-BELT 
ECONOMICAL MATERIAL. Sheathed with a new, tougher, black cover that insures 
APPLICABLE TO ALMOST longer wear, more uniform pull and higher resistance 
EVERY FORM OF HIGH DI- 
ELECTRIC PRODUCT INSULATION. 


D. M. STEWARD 
MFG. COMPANY 


Led ML Main Office New England 
145 Varick St & Works: 179 Melrose Ave 
Pe) dry rt Leal tt) 


eri Ly CHATTANOOGA, 


13000 Athens Ave Chicago 
aT mee Ll] 631. B 549 W. Randolph St 





to heat, oil and other enemies of long belt life, this new 
belt takes advantage of the fact that the toughest, long- 


Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co 
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4 / SOCKET SCREW 
MC DIMENSION FINDER 


that will help you speed up work! 





ive¢ 







At A Glance - - it gives designers, 
on engineers and production men all 





ate e 

a important data on Socket Screws! 

7 This unique chart will save you precious minutes and 

= annoyance. A turn of the dial brings before you, in large. 

ure easy-to-read figures, all the important dimensions of the 

Pa standard sizes of Socket Head Cap Screws, Stripper Bolts 
and Set Serews. On the reverse side you have a table of 
Set Screw Point Dimensions . .. Cap Screw Thread-length 
Formula... and other useful data. Ten inches in diameter. 
bright in color, this Finder won't get “lost” on a busy 

res table. Hang it on your wall or drafting board by the metal 

ince reinforced hole. 


SUPPLY IS LIMITED...so this offer of the Finder 
must be restricted to designers, engineers. drafting and pro- 
duction men in key positions who ask for a copy at an early 


PARKER-KALON 
date. Fill in coupon. ..and please be sure to attach to your 
company’s letterhead. Lualtty- OAL 
gaviensnsaenunesnecunnsnsmnennseresesnmnnsesseneennennmninneninannnendensbiial 
PARKER-KALON CORP., 198-200 VARICK ST... NEW YORK, N.Y 
Please send the Parker-Kalon Socket Screw Dimension Finder. SOCKET SCR aS 


Name Position 









Company 
Address 


Make of Socket Screw we use 


Give the Green Light to Defense Assemblies 


new 
meg 


*eeereseeesseesecesssseensesaee 
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ELECTRICAL 
SPECIFICATIONS: 


Input 15 V. 60 
cycles. Output 33 V 
@ 10 amperes D.C 
Ripple voltage approx 
imately 2% of output 


voltae 


STAN COR heavy-duty Packs similar to 
the type illustrated here may be built for var- 
ious industrial applications. Wherever batteries 
are being used, it is generally possible to sub- 
stitute these Stancor Power Packs to do the 
same job. These units can be built to meet elec- 
trical and physical specifications and to perform 
under widely varying conditions of temperature 
and humidity. 


If you are in need of a Power Pack, write for our 
Pack Questionnaire. This form, when filled out 
and returned to us, will elicit a prompt reply 
and quotation. 


STANDARD TRANSFORMER 


* CORPORATION e 
1800 NORTH HALSTED STREET... CHICAGO 








est-wearing compounds have always been black in color 
because of the use of black carbon stocks, whose in- 
herent qualities have made them most desirable to the 
compounders. Built with more consistent coefficiency 
of friction, essential to a balanced drive, the result is 
more uniform pull and better balanced performance. It 
concentrates the load-carrying cords in the neutral axis 
where all pull evenly, without uneven stresses, thus en- 
abling the belt to deliver higher efficiency on multiple 
drives. Goodyear Tire & Rubber Co., Akron, Ohio. 


ELECTRONIC VOLTAGE REGULATOR 


Sensitive electronic device which regulates the output 
voltage of ac. and de. generators providing the output 





is at more than 46 volt. Operates from a three phase 
ac. power supply and acts as a grid-controlled rectifier 
to supply the de. field to the generator, or the exciter of 
the generator, being regulated. Sub-panel mounted and 
designed for master panel assembly, no enclosing cabinet 
is provided but the tubes are protected by a screen 
cover. Outstanding features are low maintenance, re- 
liability of operation and a high degree of regularity. 
\n anti-hunt circuit prevents the regulator from over- 
shooting when close regulation is required. Westing- 
house Electric & Mfg. Co., East Pittsburgh, Pa. 


SYNTHETIC RUBBER 


A substitute for natural rubber which fully meets cus- 
tomary specifications and can be handled with the same 
machinery and processes as rubber. This synthetic, 
transformed from a thermo-plastic to a thermosetting 
material with markedly increased resistance to solvents 
and greatly decreased water absorption, is especially 
suited for use in water proof fabrics. Will not crack 
at —60 deg. C. nor adhere to itself at 120 deg. C.  Sup- 
plied in cakes which can be cut into convenient slabs 
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NEW FILMo 





Valuable “how-to-do-it” data on Welding, Riveting and Machining Alumi- 






num is contained in these three, brand-new sound motion pictures. Designed 




























to supplement texts and teaching, these films are offered for your assistance 
in training war workers in the fabrication and assembly of Aluminum Alloy 
parts and structures. 

No drama, no humor, no romance! Every foot of these films is packed 
with hard-hitting task instruction. 

“How To WeLtp ALUMINUM” describes and demonstrates the various 
essentials of torch and are welding, brazing and resistance welding. “How 
To River ALUMINUM” portrays the making and testing of rivets, prepara- 
tion of the work, actual rivet-driving techniques and inspection. “How To 
MacuinE ALUMINUM” discusses alloys usually used, the kind and shapes 
of tools, cutting compounds, speeds and feeds. 


Task instruction is made easier. 


35 mm. and 16 mm. SOUND PRINTS 
AVAILABLE FOR LOAN OR PURCHASE 


Prints of these black and white, sound motion pictures are loaned free. 
List the titles of the pictures you want . . . your first and second choice of dates when 
you want them... whether you want 35 mm. or 16 mm. prints . . . and the approximate 
number of days you expect to use them. (NOTE: These films can be shown only on 
sound projectors.) 
If you want to purchase prints for your permanent library, they are available at cost, 
shipping charges prepaid. Prices follow. 


16 mm. with fibre container 35 mm. with metal container 


How To Rivet ALUMINUM 1200-ft. reel . . $42.80 2000-ft. reels . . $103.80 
How To WrELp ALUMINUM 1600-ft. reel . . 62.70 2000-ft. reels .. 176.30 
How To Macuine ALumMiINuM) 1200-ft. reel . . 50.70 2000-ft. reels .. 123.55 


Send your requests for loan or purchase to ALUMINUM COMPANY OF AMERICA, 


2179 Gulf Building, Pittsburgh, Pennsylvania. 
ce c J 


See these films at the National Metal Exposition, Cleveland, October 12-16. 


$ 
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SAVE MATERIALS 
AND MAN POWER 


Let us make by the Ohio Process your 
threaded parts in lengths up to six 
inches and with threads #10-24 to 14 
inch diameter. 


This one piece 


| Shoulder Eye 


Uc at 


NU an assembled 
part. 





This Slotted 
Hexagon Col- 
lar Stud saves 
130 pounds of 
steel per thou- 
sand pieces. 





| Our catalog shows many _ other 
threaded products we have developed 
to save materials and manpower. 


| For information and samples, write to 


i) THE OHIO NUT & BOLT COMPANY 
‘| 612 North Front Street, Berea, Ohio 


Atlas Powder Company 
MCR Oem 
Potter and Brumfield 
Nae 


Printeton aoa ‘we Indiana 
i 4 


“FTHE POSITIVE AC TOG AY” 








for milling and compounding quickly and easily, since 
the material does not require a “breakdown”’ like rub- 
ber. Monsanto Chemical Co., 1700 So. 2nd St., St. 
Louis, Mo. 


WATER TIGHT SOCKET 


Made oi a cold molded composition, this water-tight 
socket has an outside diameter of 234 in., total depth 
without contacts 1% in. 
Holding screws are placed 
in four holes around the top 
circumference. These holes 
are 2'4 in. center to center 
across the circumference of 
the socket. Socket takes a 
standard medium base lamp 





and meets specifications of 
the Maritime Commission. 
C. D. Wood Electric Co.., 
Inc., 826 Broadway, New York, N. Y. 


WASHINGTON SAYS 


Continued from p.71 


in the first half of 1942 exceeded all of last year’s out- 
put; production of machine tools, presses and other 
metal working machinery for the first six months of 
1942 was valued at about $650 million which represents 
an advance of 98 per cent over the same period of last 
year and a 77 per cent gain over total 1941 output by 
all such producers. 


Synthetic Rubber Goal Raised. \WPB approved an 
increase in its synthetic rubber program from 800,000 
to 870,000 tons, July 27. The increase will be ob- 
tained, it was announced, with no expenditure of critical 
materials for construction purposes and is due to ad- 
vanced engineering in butyl rubber production. This 
is not expected to alter the projected figure of 300 tons 
of butyl rubber to be produced this year. The increase 
does not change the current picture and the facts on 
the rubber situation indicate that there is no rubber to 
spare for non-essential purposes. 


Civilian Use of Shellac Stopped. Civilian use of 
shellac was practically halted by the Director General 
of Operations, July 31, by placing all shellac, except 
for certain specified uses, under complete allocation by 


W PB. 


Chlorinated Rubber Out For Insulation. On 
August 1 WPB prohibited the use of chlorinated rub- 
ber in the manufacture of electrical insulation, stating 
that substitutes are available. This was one of three 
changes in order M-46; another continues the order in 
effect until revoked, it had been due to expire July 31. 
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Don’t confuse this d-c switch with standard a-c switches 
that have been modified for d-c use by spreading the con- 
tacts apart. The Type D MU-Switch is designed specifically 
for direct current service. It is a precision-built, sensitive 
snap action switch that is smaller, lighter, lower in cost than 
the conventional d-c equipment. It will handle up to 2 kw 
and eliminates the need for relays or condensers. A powerful, 
permanent magnet blows out the d-c arc and minimizes the 
burning of contacts. 


up to 2kw 28-125-250v., d-c 
Forages sip linings elena 






Used on ammunition boosters, bomb hatch controls, 
turret motor controls, oil heater controls as well as for limit 
switches, and for many other aircraft and industrial applica- 
tions, the Type D MU-Switch simplifies and cuts down the 
cost of current control. Available with many types of ac- 
tuators and housings. For lighter loads, Type DX MU-Switch 
is recommended and is also designed specifically for d-c 
service. Smaller in size and capacity. Lower in price. Write 
for complete information. 


CHARACTERISTICS CHART — BASIC DIRECT CURRENT MU-SWITCHES 


CIRCUIT 


D S. P. S.T. 24-32 oz. 12-16 oz. 


Normally Closed 
S. F. 5. F. 


Normally Closed 


S. P. $. F. 
Normally Open 


DXR 


DXG 


OPERATING DIFFERENTIAL 
PRESSURE PRESSURE 


16-28 oz. 8-14 oz. 


16-28 oz. 8-14 oz. 


DIFFERENTIAL 


TRAVEL ELECTRICAL RATING 


.002”-.005” 2 kw—28, 125 & 250v., d-c 


0015” -.0035” 1 kw—28, 125 & 250v., d-c 


.0015”-.0035” 1 kw—28, 125 & 250v., d-c 





Note to Aircraft Designers: Greatly increased loads call for heavier duty switches. Type D MU-Switch 
meets these requirements 


MU-SWITCH 


MU-SWITCH CORPORATION, 100 PEQUIT STREET, 
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That the engineer-designer of complete, 
electrically-energized products (large or small; 
for war, industrial, commercial or domestic 
purposes) may be well-informed regarding those 





Wbedch HloTon vist weers your pronver’s NEEDS? 


power sources offered by advertisers in ELEc- 
TRICAL Manuracturina the following tab- 
ulation is presented at frequent intervals. 

Merely select the desired ac. (single or 
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polyphase), dc., universal or torque motor 
classification (by letters A, B, C, D or E, as 
indicated) and you can instantly identify the 
variations in which these are made available. 
Thus, either the complete offerings of an indi- 
vidual manufacturer or the availability of any 
desired feature or characteristic through any 


of the group of motor makers is quickly known. 
For any such additional information as 
may be required, qualified readers are invited 
to write our Director of Reader Service. 
For the addresses of companies herein 
listed please refer to the “Guide to Buying” 
section of this issue. 
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The PALNUT is a single 
thread, spring tempered 
steel locknut. When 
tightened, its arched 
slotted jaws grip the bolt 
like a chuck (B-B), while 
spring tension is exerted 
upward on the bolt thread 
and downward on the 
regular nut (A-A), securely 
locking both. 


The unfailing security of Double Locking PALNUTS has made 
them standard for 15 years on Army, Navy end Commercial aircraft 
engines and accessories. Also widely used on machinery and 
equipment of every type. Complete details of principle, advan- 
tages, application, dimensions, etc., may be obtained by writing 
for new PALNUT Manual. Sample Palnuts on request. 


THE PALNUT COMPANY 


Manufacturers of Locknuts and Self-Locking Nuts 


ee ee IRVINGTON, N. J. 





to 
Your SPecifications 


A ab 

i 4 
6434 Cass AVE. 

DETROIT - MICHIGAN 








SPECIFYING PLASTIC PARTS 


a 
aU 12 ae Wn 814 
DESIGN mee 


CORRECT 


NSERTS and tapers deserve attention. There are 
do's and dont's for each, as indicated in the 
accompanying texts 


closer tolerances on a plastic part than are actually 
required. Extremely close tolerances always add to 
the cost by bringing about slower production and a 
higher percentage of rejects. 

While on the subject of tolerances, it may be well to 
point out that metal inserts can be molded into the 
plastic piece to provide accurate working fit. For ex- 
ample, if a close sliding fit is required between two 
parts, it would be well to mold or press metal inserts 
into the molded parts. In this way, it is possible to 
avoid depending on the stability of the plastic material 
to maintain exact dimensions in the parts. But the 
difference of coefficient of expansion between the 
molded material and the metal inserts must be con- 
sidered. Wall sections around inserts, especially large 
ones, should be heavy to avoid cracking. 


MOLD CAPACITY AFFECTS COST 


N PLANNING the mold from which the plastic 

part is to be produced, it is important to determine 
the maximum number of parts which will be required 
from the mold during any given period. 

The length of the cycle in molding thermosetting 
materials by the compression method 1s the same, re- 
gardless of the number of pieces produced from a mold 
in a single cycle. Time required to mold and cure a 
piece depends on the wall thicknesses in the piece, and 
its construction—not upon the number of pieces to be 
produced in each cycle. Therefore, the capacity of any 
single mold should be determined by the production 
which will be required weekly, monthly and annually. 
Usually the important factor is not only the yearly 
production, but also the maximum daily and weekly 
production required during peak periods. 

The accompanying table shows clearly the relation- 
ship between required production, mold capacity and 


the cost of individual pieces. The part referred to in 
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. to assure dependable 
operation of vital war 
instruments and mechanisms 


After 15 years of manufacturing motors exclusively as 
original equipment on Oster appliances, the Oster plants 
are now devoting their full experience and capacity to 


t x A C Tl 0 5 \ L 4 [ P. war production. These seasoned facilities were ready- 


made for the careful engineering and precision workman- 

£ L e C T 2 | C uf 0 T 0 a S ship required in war applications—in aviation instruments 
and controls, in tanks and ships and submarines. Oster 
had always engineered its own motor designs . . . had 
of supply .. . subject to present built complete appliances approved by Underwriters’ 
contracts which absorb entire cur- Laboratories and extensively used by government services 
rent production. here and abroad. Oster performance justifies your good 
judgment in choosing a dependable source for motors. 

(.0024 to .25 HP) Capacity sold out at present . . . but keep Oster in mind 

for future requirements. John Oster Mfg. Co., Racine, Wis. 
M-3 


provide a new satisfactory source 
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Hex-Socket Screws Offer Electrical 
Manufacturers These Urgent Advantages 


(1) ECONOMICAL CONSTRUCTION: Allen Hollow Screws 
open a way to substantial savings in materials because of their 
tremendous strength and gripping power, which make pos- 
sible the use of smaller sizes of screws, smaller flanges and light- 
er parts. 


(2) IMPROVED DESIGN: Use of small screws and parts, in 
turn, permits more compact designs that improve both the ap- 
pearance and handiness of machines, appliances or apparatus. 


(3) WELD-LIKE SET-UPS: These screws, made from special- 
analysis alloy steel (ALLENOY ) scientifically heat-treated and 
precision threaded to a high Class 3 fit, hold parts together with a 
grip that defies vibration. 


(4) EASE OF ASSEMBLY: With the handy hex keys, ALLENS can 
be set up quickly in hard-to-get-at places where open end 
wrenches cannot be worked. For added convenience in using the 
smaller sizes, the screws can be held on the end of the key and 
threads started in the tapped hole with no finger manipulation. 


(5) LOW MAINTENANCE: The hex socket principle eliminates 
worn, burred slots and rounded, battered heads. With ALLENS 
adjustments can be made indefinitely without damage to the 
socket hole so long as old, rounded keys are not used. Replace- 
ments are practically never necessary for any other reason since 
every ALLEN screw is guaranteed perfect, being instrument- 


tested at every stage and inspected manually and visually. 


Call on your local Allen Distributor for samples and advisory service. 


THE ALLEN MFG. COMPANY 


the chart is hypothetical, but the figures are actual. It 
is obvious that if only 1,000 parts were to be produced, 
a single cavity mold would be most economical. One 
thousand of the hypothetical pieces, referred to in the 
chart, could be produced for $345 including mold cost. 
As the chart indicates, 25,000 parts could be produced 
most economically from a six cavity hand mold with 


_a daily production of 500 pieces. 


Note also that the production from a 24 cavity steam 
mold is much greater than from a 24 cavity hand mold 

in fact more than double.*This is accounted for by 
the fact that hand molds are usually alternated with 
another mold, for purposes of economy, while steam 
molds are operated continuously. 


BRUSH SPRING DESIGN 


Continued from p. 64 


bronze, and in addition, has the highest electrical con- 
ductivity of all the available spring materials which the 
designer may specify. 

The high conductivity of beryllium copper has 
another important potential advantage. In many cases 
the shunt or pigtail can be eliminated with an appreci- 
able saving in brush cost, and the entire brush current 
carried by the spring. 

Another problem, often overlooked, is the tendency 
of brush springs to take a set or lose tension with time 
even when the motor is not operating. This condition 
is accelerated by storage or use at elevated temperatures. 
Of the available brush spring materials, beryllium cop- 
per is outstanding for its stability or resistance to set 
or drift when properly heat-treated—a factor largely 
responsible for its wide use today in aircraft equipment. 
Loss of tension whether through brush wear or set, of 
course, has the same serious effect on brush life. 

\ study of brush spring design, as summarized in 



















































ERYLLIUM copper springs properly heat-treated have such high 
conductivity that shunts or pigtails can often be eliminated. Note 
straightness, squareness of ends and uniformity in pitch obtainable. 


HARTFORD, 


CONNECTICUT, U.S. A. 
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MAXIMUM CAPACITY 
IN MINIMUM SPACE 
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Their solid cylindrical rollers 


provide maximum contact area, giv- 
ing larger load and shock-absorbing 
vA “neh al 7- eae capacity than any other single-row 
bearing of like dimensions. Thus, when 


WITH SINGLE-ROW BALL BEARINGS NORMA-HOFFMANN PRECISION 


ROLLER BEARINGS are used in place 
AVRMA-FAIVFFMANN of ball bearings, a greater factor of 
fety i ided, together with added 

PRECISION ROLLER BEARINGS eee ee 
life, particularly under vibration and 
NORMA-HOFFMANN BEARINGS CORP'N., overload. PRECISION qualities in work- 


STAMFORD, CONN., U.S. A. © Founded in 191]. eee end mate plays ke 
alike for both low and high speeds. | 
Write for the Catalog. Let ce So aa sand uss pi can = ad 
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PIONEERS IN INDUSTRIAL ELECTRON TUBE EQUIPMENT 


ELECTRON Investigate this high effi- 
ciency method of operating 
D.C. motors at variable 
speeds with smooth exact 
adjustment, from three 
phase A.C. lines. More 
flexible, more efficient, 
less costly than motor gen- 
erators, and saves quanti- 
ties of copper and _ steel. 
Units available from 1 to 
D.C.MOTOR 200 H.P. in any voltage re- 
quired. Based on the Clark 
Electronic Control (U. S. 





this article, led us to the conclusion some time ago that 
beryllium copper was the ideal material for brush 
springs. Early attempts to produce satisfactory springs 
met with disappointing results, however. On ordinary 
coiling machines the more rapid response of beryllium 
copper to cold work made it more difficult to coil than 
other spring materials. Then, the heat-treatment re- 





HAT the designer of helical brush springs may 


develop his specifications with considerable 
latitude is evident in this example of a variety of 
types. Note the end construction. 


sponsible for the desirable properties of beryllium cop 
per had to be given the springs after coiling. Distor 
tion occurring during this hardening heat-treatment re 
sulted in such large variations that tolerances were much 
greater than for phosphor bronze; springs were not 
straight, pitch was not uniform, ends were not square 
and physical properties were not as high as expected. 
\ highly tangible group of difficulties. 

The problem was solved by the development of what 
we call “micro-processing” a new method of coiling and 
heat-treating brush springs. By this method the ten- 
dency to distort is used to obtain unusually close toler- 
ances on coil diameter, length and deflection rate; and 
a special heat-treating routine gives a better combina- 
tion of strength, heat resistance and conductivity re- 
gardless of variations in the material itself. Such beryl- 
lium copper brush springs can be used safely at an 
operating temperature 100 deg. F. higher than phosphor 
bronze will withstand. Standard production tolerances 
thus obtainable are: 

Outside diameter, up to '2 in. £0,003 in. 

load deflection (any D/d ratio) 5 per cent. 

Length under specified load 5 per cent of deflection. 

These beryllium copper brush springs are today be 
ing extensively used in motors going into important 
communication equipment for military services. Elim- 
ination of the necked down spring end, closer toler- 
ances on important spring dimensions, better heat re- 
sistance, uniformly high strength and freedom from set 
or drift have improved brush life and cut assembly 
time—vital factors in these applications. 
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Now Available: 

New Resinox 7034 for elec- 
trical applications requiring 
v low power factor 
¥ minimum electrical losses 


Here is a new phenolic molding 
material made to order for many a 
vital wartime assignment calling for 
a plastic with low power factor and 
minimum electrical losses... Resinox 
7034, another in the wide and ver- 
satile series of dependable Resinox 
compounds. 

Engineers in search of the right 
plastic for short-wave radio parts, 
X-ray equipment or high frequency 
electrotherapy devices will appreciate 
the top-notch electrical performance 
of thisnew Resinox. Molders will wel- 
comeits excellent molding properties. 


For samples of Resinox 7034 and 
experienced technical assistance in 
adapting it to your needs, inquire: 
MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield, Mass. 













| 








PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


Tensile Strength: 
Impact Strength: 
Dielectric Strength 





FOR YOUR “USEFUL DATA” BOOK 
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RESINOX 7034 NATURAL 


Properties of the Molding Powder: 


Particle Size: 


Ground to pass U.S. standard 
16 mesh screen 


Apparent Density: 0.65 to 0.75 
Bulk Factor: 
Pourability: Fair 
Preforming 


2.45 to 2.83 


Characteristics: May require special handling 


Flow: 7to 14 


Properties, Molded: 


Specific Gravity: 1.84 

Weight per Cubic Inch: 28.6 Grams 

Flexural Strength: 10,000 Ibs./sq. in. 
Maximum Deflection: 0.018 Inch 

7,000 Ibs./sq. in. 

0.20 ft. Ibs. energy :o break 


at 60 Cycles: S/T 400-450 volts/ mil. 


Dielectric Strength 


at 60 Cycles: S/by/S 300-350 volts/mil. 


Dielectric Constant 


60 Cycles: 5.0 to 5.5 


Dielectric Constant— 


2k G.s 4.75 to 5.25 


Dielectric Constant— 


2M.Gs: 4.0 to 5.0 


Power Factor— 


60 Cycles: 0.020 to 0.025 


Power Factor—1 K.C.: 0.014 to 0.019 
Power Factor—1 M.C.: 0.007 to 0.010 
Water Absorption: 
Shrinkage: 0.002 to 0.003 


0.02% by weight (24 hours) 


These properties were determined using A.S.T.M. methods 
on standard sized test pieces molded under carefully con- 
trolled conditions and are, therefore, indicative of the 
properties of articles molded from this powder. However, 
such properties are materially affected by the size and shape 
of the piece and by variations in molding conditions and, 
therefore, no guarantee is implied that all articles molded 
from this powder will have the properties listed above. 





MONSANTO -------------------------- 


THE FAMILY OF SIX MONSANTO PLASTICS 


(Trade names designate Monsanto’s exclusive 
formulations of these basic plastic materials) 


LUSTRON (polystyrene) - OPALON (cast phenolic resin) 
FIBESTOS (cellulose acetate) - NITRON (cellulose nitrate) 
SAFLEX (vinyl! acetal) - RESINOX (phenolic compounds) 


Sheets - Rods - Tubes - Molding Compounds + Castings 
Vuepak Rigid Transparent Packaging Materials 
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~ Howto Economically Design/ 
and Apply Parts LikeThese 


4d 


When your problem involves the use and 
application of Parts Like These—Springs, 
Small Stampings and Wire Forms—in your 
products, Hubbard's experience over more 
than 30 years in manufacturing thousands 


, of different types and forms can assist you 


materially Feel free to call or write for 
suggestions on the kind of metal to specify 
for them, on the form and shape best suited 
for your product and application, and how 
they may be expected to function. 


” N-D-HUBBARD SPRING CO. 


572 CENTRAL AVE. ¢ PONTIAC, MICH. 
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AND SO THEY SAY... 


Continued from p. 82) 


We must keep those appliances at work; first, to keep faith 
with the people who bought them; second, to keep alive 
the ideal of electrical living. 

““When we have won through to victory and it becomes 
industry’s turn to organize for peace as we have for war, 
the prospect is tremendous. In 1940 we hit a high of 3 
million refrigerators manufactured and sold. About half of 
those were for replacements. If to this, as an annual re- 
placement figure for the future, we add some 4 million 
extra, ready for replacement at the war’s end because they 
cannot be obtained during the war, what is the answer in 
volume? Now think of all the rest, from flatirons up. Con- 
sider these points: (1) the horde of ‘new rich’; (2) the 
vast supply of power that will be unleashed—and at rates 
designed to keep generating plants loaded; (3) the abso- 
lute need we will all have to organize the peace quickly 
and effectively, to prevent another scourge of unemploy- 
ment; (4) manufacturers are keeping on with what adver- 
tising and promotion can properly be done; engineers are 
kept busy with research and design to the ends of new con- 
venience, new efficiency and added usage.” 


DAVID SARNOFF, Colonel, U. S. Army (on NBC 
Army Hour broadcast) — 

*“World War I stimulated the development of the radio 
telephone and new receiving methods upon which was built 
the present art of broadcasting. In our country alone, 
broadcasting has grown into a billion dollar industry, em- 
ploying hundreds of thousands. This war is stimulating 
the development of television, high-frequency communica- 
tion, and the new field of electronics. These are bound to 
revolutionize older systems and methods and to create new 
opportunities. We have entered a new age in scientific 
development. Future historians may describe it as “The 
Electronic Age.’ Just as our fathers and their fathers lived 
to see many things electrified, so the young men of today 
may see many things electronized in their lifetime.” 


DONALD M. NELSON, chairman, War Production 
Board (before a sub-committee of the Senate Committee 
on Agriculture) — 

“TI want to report on the government’s war-time synthetic 
rubber program. I emphasize the words ‘war-time pro- 
gram’ because the extent to which critical materials should 
be diverted from other vital war needs both limits the size 
and defines the character of the synthetic rubber program. 
From here on out we must be alert to avoid the public mis- 
conception that discovery or improvement of a process means 
abundance of rubber for civilian needs, or that the govern- 
ment’s synthetic rubber program is halted in its tracks or 
palsied by indecision in search of the perfect process. 

“It is the scarcity of critical materials for plant construc- 
tion and not the lack of available processes for manufac- 
ture, that limits the government's synthetic rubber produc- 
tion program to 800,000 tons. The construction phase of 
the government’s program is moving forward with great 
speed. The military necessity for rubber to keep our mobile 
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a = § Ce The entire Handy & Harman organization is proud to be 
a 3 o among the first to receive the combined Army-Navy “‘E" 
i : “Ty fe Si: ) Sena aa Award ‘for high achievement in war production." 
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For some time now, we have been producing silver and 
silver alloys for war and essential industrial uses . . . Silver 
for airplane bearings, silver for gun recoil mechanisms, 
entific 5 silver for electrical contacts and silver brazing alloys for 
a Bp ‘ S 3 , thousands of metal joining jobs in the making of ships, tanks, 

5 live . a f 


guns, airplanes and shells. 
today 


Our silver brazing alloys, Sil-Fos and Easy-Flo particularly, 
have done an outstanding job. For many months their use 
has been 100% for war production . . . which has multiplied 


juction many times in little more than one year. 
y 


— The loyal men and women of Handy & Harman tackled this 
shatie ae : & Sear x ‘ task of increasing production with a fine spirit ...and the 
: pro a ae ; Army-Navy Award conferred on them testifies as to the 
rane on success of their efforts. 


ne size But the battle is not over. Even greater efforts are called for 


...and will be gladly given. The entire Handy & Harman 
organization is determined to keep the *'E”’ Flag flying until 
final victory is won. 
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; a\ *s 82 Fulton Street New York, N.Y. 
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* Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
* Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

* Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS Co. 


LISBON, OHIO 


NEW YORK bd BOSTON Md CHICAGO 





Gear Sp pe cialties 


SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P 








This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


Tg Specialties 
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2650 W. MEDILL AVE. Ph. HUM, 3482 





forces going requires that the present program be pushed 
forward to completion of construction and full-scale pro- 
duction in keeping with present plans and schedules, with 
room only for any possible adjustment that would advance 
construction and production schedules as presently adopted. 

“Through the latter part of 1941 and so far in 1942, 
there has been increasing evidence from all sides that mate- 
rials are in fact the key to our productive efforts. Short- 
ages have occurred further and further back in the process of 
fabrication. The alternative is a simple but fateful one. 
We can get our war materials in greater quantities for the 
immediate use of our fighting forces from our existing facili- 
ties, or we can divert materials from immediate war produc- 
tion to enlarge our plant capacity for the realization of still 
greater supplies at a later date. In June of this year, after 
a critical appraisal of the many strong competing demands 
upon the materials at our disposal, we selected the most 
urgent needs to be fulfilled and arbitrarily scaled down 
expansion programs to a level of reasonable achievement 
within the time at our disposal. Although many expansion 
programs were cut substantially, the synthetic rubber pro- 
gram has been left unchanged.” 


HARRY A. WINNE, vice-president in charge of ap- 
paratus design engineering, General Electric Co., Schenec- 
tady— 

“There is at least a little silver now in almost every motor 
generator, transformer or other piece of apparatus made by 
General Electric for the war. In many cases the use of 
silver adds to the cost, a consideration secondary to produc- 
tion at the moment and in such instances its use is probably 
temporary. On the other hand, the use of silver in current- 
carrying contacts and in brazing alloys frequently results 
in an improvement in quality sufficient to justify the greater 
cost, and so for these purposes its use will not only continue 
after the war but probably will increase.” 


ELMER DAVIS, director, Office of War Information 
(on the CBS Army-Navy Production Award broadcast) — 

“Here is our problem. Since Pearl Harbor we have 
been busy establishing our front line of production. Plants 
have been built, others converted. On some parts of this 
front performance has been remarkable, at other points the 
line has buckled. We are going to strengthen those weak 
points; but the front now depends on the establishment of 
new lines, back to where the munitions come from. For 
instance, a single General Grant tank needs about 26 tons 
of steel, almost 600 lb. of copper, over 500 Ib. of chro- 
mium and more than 600 |b. of manganese, aluminum, lead 
and zinc. These metals and other raw materials are what 
we urgently need today. We have reached a critical phase 
of production in which only the balanced distribution of 
the raw materials now in stock throughout the country, plus 
the production of more raw materials, intelligently allo- 
cated to the proper plants at the proper time can solve our 
problem. 

‘*Production in some items is still unsatisfactory, in others 
it has succeeded so well so as to be embarrassing. Man- 
agement and labor working together on the production of 
finished weapons, have in some cases found such short cuts, 
such efficiency that they ran ahead of expectations and left 
us with plants at the moment unnecessary—plants that had 


(continued on p. 148) 
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insulation baking 


THERMOSET BAKES IN 
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with Westinghouse 


by Insulating Varnish 


HERMOSET No. 7326 


Tougher insulation—faster. That’s the performance of the new 
Westinghouse Insulating Varnish—THERMOSET No. 7826. 





ion 





Sar If you now use ordinary linseed or chinawood oil varnishes, 
ave ° 
: ee ee ee ay, sa 
his . by using g me , spe pressure or spray. 
the increased still further. eS 
uf Penetrates Deepest Windings — 
a Because Thermoset cures by heat-induced chemical poly- leaves no air pockets. 
- merization—not by oxidation or drying—interiors are fully , : : 
a cured, dielectrically uniform. And because Thermoset hardens Uniform Dielectric Strength —pre- 
nei to a completely infusible state, it will not soften in equipment vents separation or vibration- 
ail operated at high temperatures, or throw out at high speeds. It caused shorts. 
hat is the practical varnish for all wound apparatus. Resists Chemical Attack—inert to 
a Complete application data—developed by Westinghouse in moisture, oil, acids, and alkalis. 
Ren the manufacture of the world’s largest generators and motors High Mechanical Strength— bends 
llo- —gladly will be furnished to any user of Thermoset. Consult without cracking! 
our the Westinghouse Insulation Specialist assigned to your district . : 

or write at once to Westinghouse Electric & Manufacturing me a t attack 
1ers Company, East Pittsburgh, Pa., Dept. 7-N. J-06329 —— 
an- 
uts, 
: estinghouse 
ll INSULATING __ | 
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WIRE STRIPPER 


WILL NOT CRUSH 
STRANDED WIRE 


THE E-Z AUTOMATIC Wire Stripper is 
provided with a lever (shown at the top of 
illustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 





Always ready for use. Its triplicate action of 
clamping the wire, cutting the insulation and 
stripping is automatically timed and performed 
with one squeeze of the handles. hen the 
pressure is released, the handles open. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
easy to operate as a pair of pliers. 


Write For Circulars 


and Full Particulars 





Pyramid makes a Wire Stripper for every need: 
Colonial; E-Z Foot Pedal; Mastercraft Foot 
Pedal; Side Lever; Overhand Lever; and, 


Hand Wire Strippers. —- >. 


and Foreign 


PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 








Yes ... we are proud of our 
Submersion type units. They are 
now available in a wide range of 
sizes to cover practically every 
requirement in defense and non- 
defense applications. 

These units are designed to take 
the most extreme of Navy tests, 
which consist of five complete 
submersion cycles under salt water 
over a very wide range of tem- 
peratures. 

The same engineering develop- 
ment which perfected these units 
can be applied to the’ solution of 
your transformer problem. 











ELECTRICALLY HELD PARTS 


continued from p. 80) 


dise clutches combined into a single duplex unit. They 
are used in two-speed drives, reversing drives, or two- 
speed reversing drives. Either side of the duplex clutch 
can be controlled to operate simultaneously or inde- 
pendently of one another. ‘Controllers for all types of 
magnetic clutches are available. 


FOR SPRING CLOSED CLUTCHES 


HERE continuous engagement and infrequent 

disengagement are the governing factors, 
spring closed clutches are used principally as coupling 
devices wherein, by means of strong compression 
springs, the clutch is in the engaged position when the 
electric circuit is open and releases automatically when 
the circuit is closed. Thus it is a safety device in that 
it protects against variable speed and torque increase, 
and will automatically prevent losses and damage to 
machinery and material. They are available in various 
sizes from 4 in. to 24 in. diameter. 

By using magnet brakes in connection with magnetic 
clutches and couplings, so that the driven member shall 
be clamped by the brake when a switch is opened, it is 
possible to stop the driven member very quickly. Such 
combinations are respectively called clutch brakes and 


| coupling brakes. Magnet brakes may be classified as 


shoe, band, and multiple-disc brakes, generally used in 
connection with electric cranes, elevators, and hoists 
of all kinds, in mines, steel mills, and other industrial 
plants, but they also are used on lift and draw bridges, 
coal and ore bridges, turntables, printing presses, ete. 
The magnets are connected in series with the motors 
on de. installations. In some cases, a band-type magnet 
brake controls the driven member of the magnetic 
clutch directly through the band about the clutch’s 
periphery. 

In some forms of clutch-brakes, operating on the 
combined multiple-dise principle, both the clutch and the 
coacting brake are enclosed in a common housing. One 
application of this device is for ¢ mntrolling the operation 
of an inclinable open back press. They eliminate high 
pressure hydraulic compressors and separate compres- 
sor drive motors in some instances. 

There are other forms of magnetic couplings, in 


SOME PLACES WHERE 
MAGNETIC CLUTCHES ARE SPECIFIED 


Compressors Rubber mills 
Forging machines Safety 

Nut running machines 
Packaging machines 
Paper mill drives 
Power presses 

Power shears 
Reversing mechanisms 


Sawing machines 
Screw down rolls 
Steel mill applications 
Textile machines 
Tool slide feeds 
Wood planers 
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VACUUM 


TOC LCOS TTT eee 


does ALL THREE — 





TWO GARAND RIFLES can be made 


a (5) 
> wee dil with the metal saved by MOTOAIR! 
o\ o DRIVES, yo cov? 
x e 


SS. . )\ Purely practical performance as an accessory on many 
Ss a different types of machines which use pressure or 
‘« 7 , \ \ : 


Af : -\ \ vacuum; suggests MOTOAIR as the logical pump for 
\\ XQ (@) zz 0 / broad, general use. The savings in metal not needed 
a”! 7; A ' No uevs/ because of MOTOAIR'S COMPACT design, meets War 
NO \\ NO pets / Conservation needs, and means less parts to wear out! 
| | ° 
GEAR / 7 
GUARDS. te: ale 
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Note the COMPACT streamline design of MOTOAIR! A Y% HP is 
but 13 inches long; 11 inches of which is the motor, because MOTOAIR 
ae os combines motor and pump in ONE integral unit! MOTOAIR has 
gee INTERMITTENT a \= visible lubrication, and can be installed on wall, ceiling OR 


a TA \ — ; : ‘ 
——— sat normal mounting, without sacrifice of performance! 
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Write for details applicable to your purpose! 


MOTOAIRS in a wide MOTOAIR DIVISION 
ane ait aii © NEW JERSEY MACHINE 
these sizes. Ask about CORPORATION 


other pressures or 


voltage. 17th St. & Willow Ave. HOBOKEN, N. J. 
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How to melt soft metals 


| dechriically — with 
| CHROMALOX 


ELECTRIC HEATING UNITS 


The clean, convenient, safe way te melt tin, lead, babbitt, 
and similar metals, is with electric heat. It causes no fumes, 
no hazard of naked flame, no combustion roar, ne uncom- 
fortably hot working conditions. A Chromalox electric melting 

pet as shown below may be connected to a power line any- 

where, located where desired, carried from place to place as 
needed by means of its lifting lugs or handle. It causes the 
minimum of dross in the melted metal because it cannot over- 

i heat. Smaller sizes have manual control, single or three-heat 

switch. Larger sizes are supplied with thermostatic control 
which will hold required pot temperatures accurately. 


Chromalox ring units, clamped against the bottom of the 
| pot, heat the smaller sizes, while strip heaters clamped 
around the sides are used to heat pots of larger capacity— 

no obstructions in crucible. The pot is complete with insulat- 
ing jacket and flexible conduit or terminal box. 












)CHROMALOX 
| MELTING POT 


for 
tin, lead 
babbitt, solder 
type metal 


These pots are built in seven 
sizes, capacities from 10 lbs. 
to 920 lbs. lead. 115-V only in 
smaller sizes, and 115, 230, 
460-V in larger. The photo at 
right illustrates a medium size 
pot with cover removed, ; 
showing how the strip heaters 

are clamped against the side. 


staff. Write us. 


7530 Thomas Boulevard 


Send me details of the CHROMALOX MELTING POT oO 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT Cc 





Chromalox electric heating units are made in types for all 
industrial heating needs. Their application is covered gen- 
erally in the Chromalox Book of Electric Heat (mail coupon 
below with business letterhead). Specific problems of electric 
heat receive the willing cooperation of our engineering 


EDWIN L. WIEGAND COMPANY 
Pittsburgh, Pa. 


| cluding positive engagement through 
| toothed rings at very low speeds, and a combination 
of positive coupling, friction clutch, and friction brake 
| where a positive jaw-action clutch that can be engaged 
at normal motor speeds and with the flexible, smooth 
starting properties of a friction clutch, is required. 

In electric couplings torque is transmitted entirely by 
means of electromagnetically-developed mechanical 


replaceable 





SOME ADVANTAGES OF MAGNETIC CLUTCHES 


Provide a simple and positive method of connecting 
and disconnecting a load from its drive. 

Offer the final step in the complete electrification of 
modern machines. 

Are controlled automatically or manually by remote 
control. 

Combination of clutch and control permits their use 
for accelerating, coupling, safety, and synchronizing. 

As slip couplings, they guard against mechanical 
injury to the drive and driven machine due to jam and 
sudden shock loads. 

Accelerate and lock into synchronism the various 
sections of paper making and other machinery, and in 
accelerating pulp grinders and Jordans. 

Automatically couple screw down motors, accelerate 
pumps, compressors, and a variety of other machinery 
in the steel industry. 

Have a wide range of applications, such as coupling 
Diesel engines to dredge pumps, generators; flour mills, 
and numerous other drives such as the automatic and 
cyclic control of large and small machine tools. 

Starting or stopping a particular motion or parts of 
a cycle on automatic lathes and forming presses is easily 
accomplished. 

Magnetic clutches 
available. 


to 84 in. 


from 4 in. diam. are 


forces without any mechanical contact between the 
driving and driven members, hence without mechanical 
wear, on the magnetic-drag or slip-loss basis, somewhat 
analogous to the principle of operation of the speed- 
ometer of one’s car were not the driven member re- 
strained by a spring. It may act as a quick-discon- 
necting switch wherein the torque is independent of 
the speed. 

In one form of electric variable-speed drive or coup- 
ling, a controllable, variable torque and speed of the 
driven load is obtained through a flux-linkage ring 
driven at constant speed, and a radial multiple électro- 
magnet on a shaft connected to the variable load, such 
as a boiler draft fan or a centrifugal pump. The slip 
loss is proportional to the difference in the speeds of the 
driving and driven elements, that is, it is proportional to 
the slip. A relatively weak dc. control current, adjusted 
with a rheostat and conducted to the electromagnet 
through slip rings, controls the torque transmitted 
through the air gap. It is available in a wide range of 
horsepower and speeds. 

Large electric couplings are used in Diesel ship drives 
to couple the engines, of which there sometimes are 
four, to the gear on the propeller shaft from which 
they keep the torsional vibration of the engines. They 
not only serve to cut any engine out of service, as dur- 
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METAL DUST ACETONE... . 
TOLUOL . . . GASOLINE . . . COAL 
DUST... GRAIN DUST. . 


hazard—this family can meet it. 


. Name your 


No single enclosed or explosion-proof motor 
is recommended for all types of hazardous 
service. General Electric has pioneered in 
producing a family of motors to meet the 
dangers of specific gases, vapors, liquids, and 
dusts. Our engineering staff can help you 
pick the right motor, and advise on the use 
of overload relays and other installation 
factors for full-scale protection. 


The Navy “E”, for Excellence, has 
been awarded to 92,780 General 
Electric employees in sia plants 


manufacturing novel equipment 


\\J 





ERE’S a motor specifically approved for service in 

the presence of magnesium dust (the metal of which 
incendiaries are made), as well as in aluminum powder and 
other combustible metal dusts. It fills a critical need of 
metal-working and ordnance plants, — wherever com- 
where machining, grinding, or polishing operations are 
being performed. It’s another FIRST among G-E motors 
for hazardous locations. 

Tests of this new totally enclosed motor at Underwriters’ 
Laboratories, Inc., have demonstrated its ability to meet 
hazards included in Class II, Group E, of the National 
meets for tel ae ee 
General Electric, Schenectady, N. Y. 


Typical Class ll, Group E, motor now 
available in sizes up to 125 hp 


Tight joints accurate fits 
mean dust-tightness without 
complicating assembly or dis- 
assembly. 


Pressure-relief lubrication. 
smooth contours and simple 
construction aid maintenance 





Labyrinth seal and complete cast- 
iron bearing enclosure exclude 
dust for continuous operation 


Effective cooling is obtained 
even under a blanket of dust 


puitver of JRI/CLAD motors 


GENERAL 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 





That’s our FUNCTION! 


_~o~ There's not a great problem involved to 
<\\ meet specific requirements * ‘on deliv- 
(un guy . any wire can be manufactured 
to pass."’ But it's another matter to 
bes meet these same requirements year 
after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—they are field strategists. . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it’s a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 





Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples — 
Litzendraht 


Enameled Copper 
Enameled Iron 
Enameled Alloy 

Enameled Aluminum 


~ Silk Covered 
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ing repairs, but also aid in maneuvering. In the slip 
type, dc. magnetic flux is produced in one rotating 
member which reacts on the other rotating member, 
usually of the squirrel-cage type, as an armature. The 
action is generally similar to an induction motor in 
that a torque is produced which tends to hold the speeds 
of the two members close together. 

Maneuvers at low speed in close channels are ac- 
complished entirely through the use of the couplings 


. 





HARACTERISTIC face-plate assemblies of 
rotary chucks. A—An electro-magnet type. 
Others have sinuous face-plate assemblies. B 
A permanent-magnet type. Removable key not 
shown. 


by running half of the engines ahead and the other 
half astern, and connecting the propeller to either group 
of engines by energizing the corresponding couplings. 
The ship is closely controlled by one coupling control 
lever. The couplings can be used to reverse the pro- 
peller from full ahead to full astern. 

The efficiency of this type of coupling varies from 
95 to 98 per cent according to rating. Double-deck 
squirrel-cage armature windings are used to increase 
the resistance at high slips. All recent couplings have 
had guaranteed field temperature rises of 70 deg. ¢ 
above 50 deg. C. There is no insulation in the squirrel 
cage type of armature. 

The size and weight of a coupling of a given rating 
increase quite rapidly with the air gap which permits 
a small amount of misalignment to facilitate the erec 
tion of the propulsion plant and increase the reliability 
in service. Such couplings limit the maximum torque to 
a safe value. 

There are as many possible types of electric coup- 
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In Industry once Zz. 


It’s no miracle —this conversion of our industrial facilities from peace to war... it's 
manpower multiplied by motorpower. Aiding in this industrial evolution are dozens 
of handtools turned into portable power tools... saws, drills, hammers, shears, sand- 
ers and grinders, automatic nut runners and screw drivers. Manufacturers seeking 
universal motors to build into portable tools will find Dumore has what it takes to 
stand up under the most intense war production. When you need built-in power 
for electrically operated tools, machines and appliances, consult Dumore Engineers. 


THE DUMORE COMPANY Dept. 102J , Racine, Wisconsin 


All the features of Dumore quality are built into these parts... dynamic balance, double impregno- 
tion and baking of windings, and swaging of commutator leads. 


Complete sets include armature, 
with commutator and fan, field core and coils, brush holders, brushes, brush springs and brush plugs 


r 
1 MAIL THIS COUPON FOR YOUR need 
y OF THIS INFORMATIVE NEW BOO 


: THE DUMORE COMPANY, 102) , RACINE, WIS. 
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CUSTOM 
MOLDERS 


\ ' JE have the plant facilities, 
the organization, the knowl- 


edge, the experience, the desire 
























to serve American industry in 
molding PLASTICS to help win 
the war. 


We Specialize in the Following 
Made-to-Order Products: 
BRUSH HOLDERS 


BRUSH HOLDER CAPS 
TERMINAL BLOCKS 


CUT-OUT SLEEVES 
METER HOUSINGS 
SWITCH PARTS 


CALL, WRITE OR PHONE 


of ANe 


MIDWEST MOLDING AND 
MPU ete i emote VT he 


333 NORTH WHIPPLE ST. 


CHICAGO, ILLINOIS 


aT 
Ta CH CS 


| IN STOCK... 


Send blueprints or spec- 
ifications for quotations; 
you assume no obili- 
gation. 


An 


Hin 





N ADEQUATE STOCK consisting of over two 


ments can be produced with accuracy and precision at 
low cost. Roller, block and high speed silent chains are 
carried in large inventories. 


Write today for the 
CULLMAN Sprocket Catalog E. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD ST. CHICAGO, ILL. 
7 


JUL 


YALU 


mT 
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thousand types and dimensions, all embodying = 
the engineering experience and research of CULLMAN’'S = 
many years in the field. Sprockets to fill special requiree = 











lings as there are types of motors and generators. No 
doubt there are many useful applications for such 
couplings on a reduced scale for controlling the func- 
tions of production and other machines. 


MAGNETIC CHUCKS HOLD FAST 


ASTEST setup device known for holding steel and 
iron pieces for grinding, planing, shaping, milling, 
and on lathes, magnetic chucks avoid clamping and bolt- 
ing of the pieces to be worked on. Thin stock can be 
held for grinding on one face without distortion due to 





RR BCTANGULAR permanent-magnet chuck (A) is 
controlled as at (B) which shows on and off 


conditions. This is illustrative of the general prin- 
ciple which also applies to magnetic blocks, V-blocks, 
and holding devices in general. 


clamping the edges. Horizontal-face chucks equipped 
with adjustable end stops, back stops, and T-slots, 
provide convenient means for locating and steadying 
the work on their surfaces. Flat chucks often have 
their ends machined dead true so that several of them 
can be lined up end to end for holding long work, or 
for machining many small parts in one operation. Such 
units can be used separately on different machines, or 
can be assembled into one long chuck controlled by a 
single switch or other means, as needed. 

Where it is desired to carry the chuck’s magnetism 
well above the level of the face plate, available set-up 
tools, such as universal parallels and V-blocks con- 
structed of alternate laminations of brass and soft iron 
of high magnetic permeability held together by non- 
magnetic rivets, are especially useful in grinding or 
otherwise machining parts of irregular shape. The 
magnetic and non-magnetic portions of the parallels 
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From Our Fighting Men? 


Sometimes we get so used to seeing things we don’t 
notice them. There’s a lot of steel scrap lying around 
industrial plants that may have been overlooked in 
the rush to produce vital war goods. It’s needed— 
urgently needed. 

Fifty pounds of scrap iron will help make enough 
steel for a machine gun . . . 500 pounds for a one- 
ton bomb. (About one-half ton of steel scrap is 
required for every ton of new steel produced.) 

How Much Scrap Is Needed? Six million tons more 
than can be obtained from regular sources of scrap 
this year. War production and perhaps your own 
business will suffer unless these extra tons are col- 
lected by December. But it doesn’t stop there. The 





TURN IN 


effort must be continued as long as the war lasts. 

All scrap collected will be purchased by the steel 
industry at government-controlled prices. 

Is Your Plant Doing Its Part? Do you have a sal- 
vage committee for every department with a wide- 
awake man in charge . . . a salvage “clean-up day” 
every week . .. a plan to scrap all worn-out or obsolete 
machines and their spare parts? And remember, most 
old jigs and dies around your plant will be out of 
date after the war. 

We're all in this together and the only way out is 
to get together. Help speed the scrap collection effort 
by turning in all you can find. The American Rolling 
Mill Company, 2661 Curtis St., Middletown, Ohio. 


ALL YOUR SCRAP 


This advertisement is in support of the Salvage Program of the Conservation Division of the War Production Board. 
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DUPLICATING 


The parts shown are typical 
of the great variety of simple 
or intricate forms and shapes 
which can be quickly dupli- 
cated to a tolerance of .001" 
with DI-ACRO Precision Ma- 
chines — Shears, Brakes, 
Benders. For experimental 
and research work or produc- 
tion runs, DI-ACRO Units 
form angle, channel, tube, 
rod, moulding, wire, strip 
stock; shear stock sheets, trim 
duplicated stampings. With 
Die-Less Duplicating, die ex- 
pense and time delay are fre- 
quently saved. Send for 32- 
page Catalog — ‘‘Metal Du- 
plicating Without Dies”’. 

















SHEAR BENDER 


O’NEIL-IRWIN MANUFACTURING CO. 


309 8th AVENUE SOUTH MINNEAPOLIS, MINN. 





Springs for WAR JOBS! 





IF YOU NEED SPRINGS or wire shapes or a 
combination of both, made from flat or round 
wire; pointed, welded or threaded ... you 
can get it at 

UD TUT Wy 0 

i a—— \),)\\ ae 10270 BEREA ROAD 
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and V-blocks are placed over the corresponding por- 
tions of the chuck’s surface. Screw jacks and blocks, 
also held by the magnetic chuck, aid in such operations. 

Rotary magnetic chucks are invaluable for internal 
grinding. As an example of the use of rotary mag- 
netic chucks for continuous face grinding, eight chucks 
are arranged with mechanically operated individual 
switches to magnetize and demagnetize the chucks at 
loading and unloading stations. 

Besides flat and rotary types, there also are swivel- 
base chucks, as for knife bar grinding, taper-base, and 
vertical-face chucks. Fine-mesh face plate chucks for 





SOME APPLICATIONS OF MAGNETIC CHUCKS 


Holding work for grinding file blocks, scale blanks, 
thickness gauges, dies, punches, knives for wood work- 
ing machinery, accurate shims, or practically any work 
on which it is necessary to grind flat surfaces. 

Rotary chucks hold ball races while being ground to 
finished sizes, as well as for grinding pistonrings to ac- 
curately fit the ring grooves. 

Where the shape of the work is such that the end 
stop of the chuck can be raised to take part of the 
thrust in milling operations, one make of small electro- 
magnet chuck will hold a 1 in. x 2 in. x 6 in. steel bar 
strongly enough for milling 0.050 in. off the 2-in. wide 
surface with a feed of 1 in. per min. 

In planing and shaping operations, planer parallels, 
keys, etc., are rapidly and accurately produced. 

Through the use of available setup tools, parts of 
irregular shape are readily ground and 
machined. 


otherwise 


Special magnetic-chuck installations are not confined 
to machine-tool practice but the magnetic principle has 
wide applications in other fields. Magnetic units can 
be obtained for all industrial applications. 

No magnetic chuck will hold non-ferrous metals or 
alloys containing an extremely high percentage of non- 
ferrous elements. 





holding work of extremely small diameter or of thin 
section will handle any work % in. diam. or larger and 
’s9 in. thickness or greater, which makes possible the 
magnetic holding of many classes of small work which 
may be distributed and held uniformly over the entire 
surface of the chuck. 

Magnetic chucks are of two general types. One, 
operated by electric currents, may best be called elec- 
tro-magnetic, while the other and newer type is the 
permanent-magnet. The latter term arises from the 
fact that this type depends entirely upon permanent 
magnets for its operation. 

The older type of magnetic chuck has been in use 
for many years and has reached a high state of de- 
velopment. Desirable features are great concentration 
of magnetic flux at the face plate which makes possible 
a wide versatility of setup, and a large area of working 
surface to facilitate production, as of small parts. 

Electro-magnet chucks preferably should be, and 
usually are, of entire low-carbon-steel construction— 
body, cores, faceplate grid, and polepieces of high mag- 
netic permeability to produce strong holding forces 
with low magnetic 


losses. They are mechanically 
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“ROUTINE PART” IN WAR MATERIEL 


NSPECTION keeps a manufacturer 
“on his metal” these days. Changes 
come thick and fast in war production. 
That tank rolling off the assembly 
line may be a redesign...the last ship- 
ment of machine parts may have been 
supplied by a newcomer to the Victory 
program. 

But there’s a routine part in most 
war materiel —the Torrington Needle 
Bearing. As new type equipment 
comes out of production for approval, 
Chief Inspectors are increasingly 
aware of the Needle Bearing’s presence 
in the finished assembly. Long since 
“changed over” to production-for-war, 
this unusual bearing is meeting every 
new requirement of industry today. 


TORRINGTON 


SEPTEMBER 1942 








Its small size, for example, is con- 
serving space and critical materials. 
Its remarkable ease of installation is 
cutting assembly time...its simplified 
design is eliminating extra parts and 
assembly steps...its low coefficient of 
friction assuring smooth performance 
..- high capacity and efficient lubrica- 
tion reducing the need for replacement 
or maintenance attention —all vital 


wartime needs, speeding production. 


EEDLE BEARING 
(fila uailime need. 


joony 







In its adaptability to the latest type 
fighting machines, as well as_ the 
equipment that assembles them, the 
Needle Bearing is again demonstrating 
its unique advantages—and in appli- 
cations where these advantages mean 
more today than ever. 


FOR INFORMATION concerning capacities 
and sizes, send for Catalog No. 117. Or con- 
sult a Torrington engineer. He is Ste 

an expert in adapting the Needle $=% 
Bearing’s advantages to specific = 
problems. a 


yt: 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Est.1866 
Mokers of Needle and Bal! Bearings 


New York Boston Philadelphic Detroit 
Cleveland Seattle Chicago Los Angeles 
San Francisco Toronto London, England 
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"4 shoes 


Ssiieiiies engineering 
| data and describes two New 
i| Improved DAVIS - MADE 

Solenoids of exceptional fea- 

tures. Particularly designed 

for specification by 
engineer-designer, 
for hydraulic valves 
and hundreds of 
general industrial 
uses, on AC or DC. 
Coils may be paper section 
wound, cloth-taped, and treat- 
ed to make impervious to cut- 
ting oils or coclant. Pressure- 
riveted laminated 
frames (more and 
heavier rivets) for 
longer life. Installa- 
tion simplified. Can 

be used for either 
| direct or remote control, and 
1 short quick thrusts. For all volt- 


sua 


ages. Maximum stroke, 1”. 








2 LARGE DAVIS PLANTS — 30 YEARS EXPERIENCE 


Let Davis solve your problem 
today in Solenoids, Coils, Coil 
Assemblies, Transformers. 
Ample capacity and force 
for quick delivery. Ask for 
this new bulletin and 


catalog. 





DEAN W.DAVIS & CO.,INC. 
CHICAGO, ILL. 


547 W. FULTON ST. 


COILS FOR EVERY ELECTRICAL PURPOSE 





| reversed current flows. 


rugged, rtgid, and durable. The coils are of the general 
types used in electric motors and transformers for 
outdoor use. The chucks are waterproof, oilproof, 
and shockproof, through treating and sealing all elec- 
trical components within them against oil, moisture, 
electrical damage, and mechanical shock. For the 
foregoing reasons, users should not attempt to dis- 
assemble such chucks or make repairs locally. 

Electro-magnet chucks can be operated only on direct 
current. Where this is not available, small de. motors, 
driven as electric generators, may be used to supply 
current for the chucks. The general arrangement of 
cores and coils is to give the effect of the horseshoe- 
type electromagnet. They usually operate on 110 or 
220 volt, but not universally on either voltage, although 
some chucks are arranged for series and parallel con- 
nections so that either voltage may be used as required. 

Because of excellent magnetic contacts between the 
pole face of the chuck and the work, remanent magne- 
tism remains within them after the current has been 
discontinued, often requiring much effort to remove 
the work from the chuck. 

In grinding very thin work, it will often be found 
helpful to place the work on the chuck plate, close the 
circuit and then promptly open it, without demagnetiz- 
ing the plate. The remanent magnetism will frequently 
be sufficient to hold the work for light cuts. Other- 
wise, the chuck should be demagnetized. 

If the work is dragged across the face of the chuck 
in an attempt to remove it without demagnetizing the 


SOME ADVANTAGES OF ELECTRIC COUPLINGS 


High torque without mechanical contact 

Improve maneuverability and relative speed control 

Aid in complete reversal 

High efficiency 

Low maintenance 

Easy to install 

Connect or disconnect the load in one or two seconds 
in large sizes 

Simple, positive protection against excessive torque 

Elimination of the fire hazard 

Interlocks in the control system 

A small degree of misalignment is permissible 

Minimize torsional vibration 

Act as disconnect clutches 

Have a safe limit on maximum torque 

Simplicity of control 

Proved in use 


chuck, the face of the latter may become marred. 
Taking advantage of the time constant of the chuck, 
the current may be momentarily reversed and then 
switched off to reduce the remanent magnetism sub- 
stantially to zero value. This often requires much 
skill, however. A better way is to reverse the current 
through a resistor or rheostat so adjusted that complete 
demagnetization will result regardless of how long the 
Such Underwriter’s-approved 
switches are available. 


One magnetic-chuck manufacturer suggests : “Do not 
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Although it is primarily the problem of the molder, designers should give consideration to 


Designing Molded Plastics Parts: 


selection of the proper plastics for each application. The following points are intended only as 


a guide to the principal types in common use: 


Molded plastics are divided into two main classifications— 
thermosetting and thermoplastic. 


Thermosetting plastics parts are formed by a chemical 
reaction resulting from the application of heat and pressure. 
Such parts are infusible below their burning point. 


Thermoplastics are formed by essentially the same process 
but will not maintain their shape at elevated temperatures. 


THERMOSETTING 


PHENOLICS—Good moldability with wood- 


flour filler, ranging to fair with rag filler. Little 
or no cold flow. 


Colors in lighter shades are relatively 
unstable to heat and light. White or pastel colors 
are unsatisfactory. 


Wood-flour filled phenolics are used for 
general purpose applications. Cotton flock 
provides improved strength and macerated rag 
filler is used for greatest impact resistance. 





The thermosetting plastics usually contain fillers, mold- 
ability and properties varying with the particular type used. 
This class of plastics is relatively easy to mold and has di- 
mensional stability over a wide temperature range. Material 
costs are generally lower than for thermoplastics. 

Thermoplastics are used for appearance or where special 
properties such as toughness, transparency, color range, etc., 
are required. These materials are subject to cold flow at room 
temperatures. 


THERMOPLASTICS 
CELLULOSE ACETATE—These have good mold- 


ability and a complete range of colors and degrees 
of opacity. Impact and mechanical strength are 
good. Injection molding method is generally used. 


CELLULOSE ACETATE BUTYRATE—The butyr- 


ates have the best weather resistance of the 
thermoplastics. They are the least subject to 
warping at moderate temperatures and high 
humidities. 


ACRYLICS—tThe acrylics (Methy! Methacryl- 


TYPICAL APPLICATION—In this molded switch handle, ate) are crystal clear or colored. They have 


Rag-filled phenolics are more difficult to two grades of phenolic were used—a general purpose material excellent appearance and dimensional stability 


mold and involve more design limitations. 


UREAS—These may be molded in translucent or opaque form in a com- 
plete color range, including pastel shades. 


Ureas compare favorably with phenolics for electrical properties and 
have better arc resistance. 


More critical cure conditions impose certain design limitations, 
especially when thick or non-uniform sections are required. 


COLD MOLDED—There are two types of cold molded plastics, (1) organic 
or non-refractory and (2) inorganic or refractory 


The refractory grades are used for applications requiring heat resistance 
up to 700° C, the non-re’ vy type for temperatures to 250 


Cold mold slastics have unusual heat and arc resistance, other 
properties sre poor than for phenolics 
Pp ckly and at ost. Colors are limited to 
fracte gray efractory materials. Surface 
rly poor and moided p > comparatively heavy. 


AELAMINES . moisture absorption than ureas with good surface 
d arc resistance. 


EIGHT GENERAL CLASSES OF PHENOLICS 


General purpose Acid and alkali resistant 
High dielectric strength Impact resistant 
Moisture resistant Wear resistant 


Heat resistant 
Low power factor 


COMMONLY USED FILLERS, WITH APPLICATIONS 


Wood flour—general purpose 

Cotton flock—impact resistance 
Macerated rag—high impact 
Asbestos—heat resistance 
Mica—dielectric strength 
Graphite—minimum friction 
Diatomaceous earth—chemical resistance 
Barytes—acid resistance 

Nut shell flour—general purpose use; more strength than wood flour. 


ee ee ee 


for the handle grip and a special formulation for the assembly 
contact end to prevent chipping or splitting. 





good optical qualities and weather and water 
resistance. Material cost is relatively high 
POLYSTYRENE—This is the lightest weight plastics and has the best 


water resistance, with excellent electrical properties and resistance to 
chemicals. It is comparable to fused quartz as an insulator. 

Moldability is good and physical strength is maintained at low 
temperatures. 


CELLULOSE NITRATE—This material is very tough, but applications are 


limited by its flammability. 


COMPARATIVE PROPERTIES OF PLASTICS 










KEY s $ = 8 2 2 = 
A—Excellent > be i) = S 2 3 
B—Good Ti Ssl eT Sit si bhiagti et; 
C—Fair a — a é S = ¢ 2 = 

os = ” « ax a 2 

D—Poor 3 5 2 § = > ei|2is: 
E—Vory Poor eizisisiagis\ isis 
Phenol A-C |A-C | C C IA-B} C \|A-B! B A 
Urea Se D \ DT DIB I. 1 |B 
Cellulose Acetate B ( D | D A ( B 
Acrylic CLA TCH C TE TA Teta tC 
Polysty rene € B Cc \ B B . \ Cc 
Cold Molded ( D Db D B i \ ( ( 


NOTE: 


ADDITIONAL FACTS—Selection of oiuads is important to the satisfactory 
performance of finished parts. G.E.'s engineers and chemists will assist you 
in selecting the proper type for any application. If necessary they will 
develop new formulations for specific uses. 


ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is the head- 
uarters for five plants of the Plastics Department of General Electric 
ompany. It signifies the location of complete plastics facilities for de- 

velopment, material manufacture, designing, engineering, moldmaking, 
molding and laminating. 


REPRINTS of this advertisement may be obtained by writing Section E-6, 


General Electric, Plastics Department, Pittsfield, Mass. 
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Everlasting 
Fastenings 


Harper's Fastenings are 
BRASS fighting the Axis and fight- 
ing corrosion. They are be- 
ing used on a multiplicity 


BRONZE of war equipment ...such 
as ships, planes, guns and 
tanks . . . because they 
successfully defy rust, cor- 

COPPER rosion and other tough 


conditions. Practically 
speaking, they are ‘‘Ever- 
lasting."’ 


4320 STOCK ITEMS 


- of bolts, nuts, screws, 
washers, rivets, and acces- 


EVERDUR 


sories in the non-ferrous 
and stainless alloys. Many 
are ‘‘hard-to-get.’’ Spec- 
ials manufactured to 
order. 4-color illustrated 
catalog free to executives. 


The H. M. HARPER COMPANY, 2609 Fletcher 
St., Chicago; 45 W. Broadway, New York City. 


TL 


EVERLASTING FASTENINGS 








ever, even once, operate a magnetic chuck of 200 watt 
rating or more without its own switching apparatus. 
To do so risks destruction of the windings.” 

Surge control reversing switches (oil-immersed for 
600 watt or more) are available. 

When the work retains too much permanent magnet- 
ism, as it sometimes does after demagnetizing the chuck, 
it may be necessary to demagnetize it with ac. or some 
rotary device giving a similar alternating magnetic field 
effect. 

Iron and steel always require stronger currents to 
magnetize than to demagnetize them. Thus, during any 
cycle, they are demagnetized more than they are mag- 
netized. 

By rather slowly removing the work from the alter- 
nating magnetic field, the work is increasingly demag- 
netized until it is finally magnetically neutral. Such 
demagnetizers are available. The principle has been 
used for more than half a century in demagnetizing 
watches by whirling them on the end of a twisted string 
while suspended above a permanent magnet and gradu- 
ally lifted away from it. 


PERMANENT MAGNET CHUCKS 


LTHOUGH generally adapted for lighter cuts 

than the electro-magnet chucks, the permanent- 
magnet chuck requires no current, coils, wiring, 
switches, etc., due to the use of permanent magnets of 
high coercive force.* These chucks, which are adapted 
to wet as well as to dry grinding, hold the work indefin- 
itely. Thus setups that cannot be finished before clos- 
ing time are unaffected by such or other shut-downs. 
They do not heat under any conditions and electrical 
shocks from them are impossible. 

The “on” and “off” effects in one form of permanent- 
magnet chuck are obtained through a magnetic pack 
composed of alternate magnets and magnetic conductor 
bars with non-magnetic separators between them. The 
magnetic pack is shifted with respect to the face plate of 
the chuck by a crank or handle which, when turned to 
the “on” position, causes the magnetic flux from the 
magnetic pack to pass through the work to complete 
the magnetic circuit, thus holding the work to the face 
plate of the chuck. 

A reversal of the crank or handle through 180 deg. 
in the opposite direction to the “off” position causes 
the shifting of the magnetic pack so that the magnetic 
flux completes its circuit through the top plate of the 
chuck, without going into the work, which is thereby 
released. 

Rotary permanent-magnet chucks with rims cut away 
in two places to accommodate clamps, for clamping 
them to a machine table or a work bench, are quite 
similarly controlled. 

Rectangular permanent-magnet chucks and_ blocks 
have single rotary permanent magnets magnetized 
across their diameters. The magnetic poles in one type 
of permanent-magnet chuck are spaced closely so that 
small or thin work can be held firmly in hand opera- 
tions, testing, or inspection. The chuck itself is held 
firmly if it rests on an iron or steel surface, hence also 
can be used on machine tables for holding work for wet 


* See “Making the Most of Magnet Materials,” August 1941. 
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vay for your specia General Plate Laminated Metals are just the 
ing kx yirements answers for problems such as these. With two or 
nite war req more different metals permanently laminated together 


under tons of rolling pressure, you get a metal with two 


ten What are your metal problems? Do you need working fronts — a metal that does two jobs in one. 
= economical, non-corrosive metal with good work- General Plate Laminated Metals are available in 
ype ability? Do you need electrical contact parts with several laminated combinations of metals — in flat 
Aut plenty of spring? Do you need contacts that are easily stock, coils, wire, tubing, and special fabricated 
that spot welded) Or metals with one side magnetic and parts — all tailor made to your requirements. Write, 
oe the other side non-magnetic? specifying your requirements. 

1ek 


a GENERAL PLATE DIVISION 


of Metals & Controls Corporation, Attleboro, Mass. 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical cantacts—Solid and rolled plated prectous metals in all forms—Truflex Thermostatic Bimetals. 


1941. 
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MODERN CERAMIC AND PLASTIC 
MOLDING PLANTS CHOOSE 


KUX TABLET PRESSES 


Massive one piece cast 
steel main frames. 





Twenty sizes available in 
both single punch and 
rotary models. 


Tablet sizes up to 4” dia. 
Die fills up to 6’’. Press- 
ures up to 150 tons de- 
pending on the model you 
select. 


Simplified punch, die end 
core pin mounting for 
quicker setups. 


Adjustments for fill and 
pressure are easily and ac- 
curately made. 





Single Punch- Voggle Type 


COMPLETE SIZE RANGE IN BOTH 
SINGLE PUNCH AND ROTARY MODELS 


Write Dept. E for Catalogue or to arrange for demonstration. 


KUX MACHINE COMPANY 


3930-44 W. HARRISON, ST. Hite te teme | aS 
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SD Gas, SAVES 
Me ze AN 
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APPROVED BY U. S. SIGNAL CORPS AS “EQUAL” TO SPECIFIED ENGRAVING 


% Rogan ‘deep relief’’ Branding on plastic parts has been 
‘Tested and found to comply as an ‘or equal’ to engraving now 
called for in specifications’ by the U. S. Signal Seaen The 
Rogan process saves on mold costs—permits the use of blank 
stock parts to be branded as desired. Saves time . . . Speeds 
production . . . Reduces inventory. 

Regardless of quantity, size or shape, your plastic parts can be 


successfully branded by Rogan. QUICK DELIVERIES. 
Write for Descriptive Bulletin today! 


ROGAN BROTHERS 


2001 S$. MICHIGAN AVE. CHICAGO, ILLINOIS 


EASTERN PLANT: 154 Lawrence St., Brooklyn, N. Y. 


or dry grinding. By turning the control, that 1s, the 
transversely magnetized permanent magnet, the holding 
power of the chuck can be regulated so that the work 
can be positioned on the chuck or released therefrom 
without fully releasing the chuck from an iron or steel 
surface. 

Magnetic blocks and V-blocks, comprising two mag 
netic poles each, are quite similar to the two-pole rec- 
tangular permanent-magnet chuck. The general descrip 
tion of the latter substantially covers that of the mag- 
netic block except for constreaction and holding powe1 
The magnetic V-block holds iron or steel of round or 
rectangular cross section and pieces of irregular shape 
Magnetic bases for dial test indicators operate in much 
the same manner. 

When it is desired to remove the work the handle 
or control is simply moved to the “otf” position without 
special demagnetization of the face plate which permits 
the work to be removed readily. In some instances 
there is a little residual magnetism which may hold the 
work slightly, but this is usually so extremely small as 
to cause no difficulty. 


D. C. MOTOR DRIVE 


can be done by the control manufacturer providing he 
is given the equivalent WR? as referred to the motor 
shaft. 

Definite time starters are further divided into twe 
major types: mechanical time and magnetic time. The 
first may depend on any one of several mechanical 
means for obtaining time intervals, such as the air or 
oil dash pot, or the mechanical escapement type. This 
type of starter is best suited for motors that start in 
frequently and require little jogging service. Other- 
wise, it has all the advantages of any other definite 
time starter. 

The magnetic time type depends for its time on the 
flux decay in the contactor frame of the accelerating 
contactors or relavs. The magnetic flux of the con- 
tactor after once being built up to its final value, can- 
not decay immediately because of a shorted copper coil 
around the magnetic frame. The adjustment of time 
can easily be made by one of two means: the contactor 
spring can be changed for slight variation in time set- 
ting or the non-magnetic shim thickness on the arma- 
ture face of the contactor can be changed for larger time 
adjustments. This type of definite time starter is 
highly desirable where frequent jogging is expected 
since there are few parts. This feature also recom- 
mends this type of starter to applications where fre- 
quent reversals are required for reversing control. 

A word should be said about obtaining speeds below 
basic on a de. shunt motor by shunted armature control. 
Fig. 11 shows a typical circuit for this method of speed 
reduction. Armature resistance control has an advan- 
tage on a machine where the set-up time is a small 
portion of the total operating time vet needs slow speeds 
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stand the MEN Le 


Meet two of the best in the business, Stan and 
Bill: men whose eyes and heads and hands 


complete this job of turning blueprints into 


molded plastic parts. How do we know they’re 
so good? Well: 


The Society of the Plastic Industry has just 
announced the awards in a nation-wide com- 
petition for men at the machines . .. men who 
have made the most outstanding solutions of 
molding problems. Prizes were awarded in 5 


categories. 


Bill (that’s William Dietzen) walked off with 
the M. M. Makeever Award for the best 
achievement of the year in running a com- 
pression molded phenolic piece. Stan (Stanley 
Shauver) won the Frank Shaw Award for the 
most outstanding job of running a transfer 
molded part. And Bill and Stan won these 


awards, not for anything out of the ordinary 


e run of their work, but just for the kind of jobs 
COMPRESSION they did on regular orders passing through 
INJECTION production. 
TRANSFER 
EXTRUSION We’re proud of Stan and Bill, here at 
MOLDING OF ALL Chicago Molded Products—proud that, 
PLASTIC MATERIALS out of five awards, two came to the men 


in our plant. And we’re proud of the 
fact that we can offer their services — 
and those of hundreds of other equally 
skilled men — for the job of smoothing 
out your plastic molding problems. 


e/muchines 













Two §.P.1. winners! Bill Diet- 
zen (above), winner of the 
M. M. Makeever Award. (Be- 
low) Stan Shavuver, Frank 
Shaw Award winner. 


CHICAGO MOLDED PRODUCTS CORPORATION 


1020 North Kolmar Avenue, Chicago, Illinois 












Yes, sir, it can be done 


worn-out tracings . 


changes on drawings. 


Hunter Original 
Formula Papers are 
HECCO-DYZED 


Only Hunter has this amaz- 
ingly perfect photo-copying 
paper — especially Hecco- 
Dyzed with “Original Form- 
ula" ingredients to give you 
ultra-sensitive «radation, light- 
safety, and clear, even re- 
sults. Ask for folder describ- 
ing Hecco-Dyzed linen, 
vellum and paper. 














nTER 


- COPYIST 


(Copies Anything) 


25 clear, sharp photocopy dupli- 
cations on linen in quick time. All you need to make an 
Electro-Copyist tracing is a complete drawing of any kind 

a pencil original, a blueprint, a white-print or even an 
old,worn-out tracing. Think of the vital time you can save 


in drafting room... and in putting the job into production! 
But that’s not all! Electro-Copyist also saves remaking 


. » makes quick copies of loaned prints 
. .. reproduces the all-important duplicate tracings often 
required for government contracts . . 


. simplifies detail 


With all your work marked RUSH, now is the time to shift to this 
valuable new way of copying anything drawn, printed, typed or photo- 
graphed. So simple, anyone can operate it. No lenses or dark rooms to 


complicate efficient operation. 
And there is a model to fit your 
needs . . extra-large aviation 
units (one just delivered repro- 
duces up to 4’ x 10’); also portable 
machines for office and field work. 


For quick duplication that 
“Can't Make A Mistake’’, you 
can’t beat Electro-Copyist. Write 
today for complete information 
about up-to-the-minute drafting 
room applications of Electro- 
Copyist. Ask for Folder Num- 
ber 430. 













HUNTER ELECTRO-COPYIST, 


430 S. Warren St., Syracuse, N. Y. 






























for indexing and the like. This type of control pro- 
vides a slow or creeping speed with reasonably good 
regulation. The regulation at the slow speed is directly 
associated with the shunting resistor X. The better 
the regulation required, the smaller the ohmic value 
of resistor X. Fig. 9 shows how variation in resistors 
Rk and X will change the speed torque curve character- 
istics of regulation and speed reduction. 

A type of drive that is becoming increasingly popular 
is known as the variable-voltage drive. This combina- 
tion consists of a motor-generator set as a power supply 
and a de. shunt motor coupled to the driven machine. 
With this type of control, the speed can be varied uni- 
formly and easily through a wide range by adjusting 
and controlling the generator output voltage up to base 
speed, and the motor field from base speed to top speed. 
Its smooth operation combined with flexibility and 
quick response to changes in operating speed require- 





Fig. 


Typical circuit for obtaining speeds below basic 
on adc. shunt motor by shunted armature control. 


ments make it well suited to jobs with rapid duty 
cycles. The control required is usually quite simple 
and relatively free from rheostatic losses. With this 
class of equipment, it is recommended that the designer 
study his problem carefully and have the electrical man- 
ufacturer design the drive to match the load. This 
type of drive has made remarkable improvements in the 
rapid reversing metal-cutting planer field. 

Electronic Control. The mercury vapor filled tube, 
or thyratron, has been successfully applied to speed con- 
trol problems for years but until recently a combina- 
tion of several items of control has been required. There 
is available now a unit control equipment which pro- 
vides a variable-speed dc. motor drive from ac. sup- 
ply lines. 

Standard units can be obtained up to 5 hp.—230 volts 
which incorporate excellent operating characteristics. 
This control equipment consists of an ac. to de. control 
panel, separately mounted anode transformer, and a 
compact operator’s control station consisting of push- 
buttons and a single-speed adjusting rheostat. The 
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The Wire t that 
STOPPED FIRES 
in Signal Towers 


A railroad signal engineer, tired of seeing 
wire-fires make smoking ruins of signal tower 
equipment and wiring, asked us what we could 
do to prevent them. Thousands of feet of inflam- 
mable wire created a serious fire hazard — one 
that could easily stop railroad traffic dead in its 
tracks for hours. 

To solve this problem Rockbestos research men 
developed the first fireproof signal wire— one 
that would not ignite, burn or carry flame even 
if exposed to copper-melting arcs or put in the 
flame of a blow-torch. It also had plenty of re- 
sistance to heat, moisture, oil and grease, and 
wouldn’t dry out, bloom, flow, swell or rot. 


{It licked the Rats, too} 


But this wire did more than prevent wire-fires. 
One railroad signal engineer who was having 
trouble with rats gnawing his wire, asked us 
what could be done about it. We fixed him up 
by cabling several of these wires together, each 
one proof against arc-fires, and covering them 
with a thick, rugged asbestos braid that proved 
to be too tough or too much of a mouthful for 
the rats. And another problem — almost as im- 
portant as the first—was solved for good measure. 


IF YOU HAVE A WIRE PROBLEM 


Look into the possibilities of permanently insu- 
lated Rockbestos wires and cables. Over 120 
different types have been developed for operation 
under severe conditions. One of them might be 
just what you need. If not, Rockbestos research 
men will be glad to work on your problem. 
Write to our nearest branch office or Rockbestos Sx 


The Wire* that Put the Railroads 
on the Right Track 


Rockbestos A.V. C. Fireproof Signal Wire has this type of 


permanent insulation 
1 Cotton braid, impregnated and finished with flame, heat 
and moisture-resisting compounds. 
2 Fireproof, heatproof, moisture-resisting felted asbestos 
wall that won't burn, even under an arc, and protects 
the varnished cambric from heat, flame and oxidation. 


4 3 Varnished cambric for high dielectric strength and addi- 


tional moisture resistance. 


4 Solid or stranded tinned copper conductor is perfectly 
and permanently centered in helically applied insulation. 


* One of 122 wires and cables developed for severe operating 
conditions by Rockbestos. 


Products Corporation, 779 Nicoll Street, New A > 
| P 4 , | 
| Haven, Connecticut 5 foaled fhe Wee uith FB ewcanenT Sperubesldon | 


> New York - Buffalo + Cleveland + Chicago - Pittsburgh « St. Louis + Los Angeles + San Francisco + Seattle + Portland, Ore. 
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More Soldering Heat FASTER 





“Thermo-Grip” ELECTRIC 
SOLDERING TOOLS 


DEAL “Ihermo-Grips” provide higher, quicker 

heat, with NO Preheating! Solve the problem of 
new, higher-melting-point solders. ‘‘Thermo-Grips’’ 
are not the usual type soldering irons, but a large 
selection of specially designed soldering tools, each 
for a specific purpose. (See illustration below ) 


Complete Line of Soldering Equipment 





Write for Free Detailed Literature 


IDEAL COMMUTATOR DRESSER COMPANY 


1208 FARK AVENUE SYCAMORE, ILLINOIS 


Sales Offices in All Principal Cities 
In Canade: Irving Smith, Ltd., Montreal, Quebec 












GREENOHMS 


* Just try these Clarostat Greenohms for yourself. 
You'll soon agree with leading builders of sturdy 
electrical, electronic, industrial and radio equip- 
ment that they are positively the toughest thing 
in resistors. 


Green-colored inorganic cement for ready identi- 
fication. You can spot them in the finest as- 
semblies. Yet they cost no more. Maximum heat 
dissipation. 300% overload without breakdown. 
Wire winding unimpaired during production be- 
cause of cold-setting cement coating. 5 to 200 
watts fixed. 10 to 200 watts adjustable. Choice 
of terminals and mountings and taps. Ferrule 
terminal type here shown. 


Ask for DATA... 


Engineering catalog sheet on Greenohms, yours for 
the asking. Let us quote on your special resistor 
needs. 


e yt RO ay 5 f lanusfecti oer Cn 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW YORK, U.S.A. 


© OFFICES PA ES e 











motor speed can be preset before starting or cnanged 
while running either above or below basic speed simply 
by manipulating the single rheostat on the operator's 
control station. This system provides excellent speed 
regulation independent of load and ordinary line voltage 
variations. This is accomplished through IR drop 
compensation which automatically increases the arma- 
ture voltage as the load is increased to maintain speed. 
This is particularly important at very low speeds. 

Acceleration takes place at constant armature current 
of pre-selected value and at full field. If the pre-set 
speed is above basic speed, the field will be automat- 
ically and gradually weakened at a time determined by 
the motor-load characteristics. Thus for a given load, 
acceleration takes place in the quickest possible time 
consistent with the limit set on armature current. 
Armature current is limited on sustained overloads 
until a thermal relay trips, thereby protecting the motor. 
Amplidyne Exciter. One of the more recent de- 
velopments, well adapted for starting and controlling 
a de. motor, is an exciter, which has this highly de- 
sirable feature of amplifying many times a weak signal 
or change in operating condition, and reflecting it back 
as a correction of conditions on the driving motor. 
This correction of operating conditions occurs with 
very little time lag, which characteristic is responsible 
for the success of the equipment. Each application 
where this type of drive might be applied successfully, 
should be studied carefully by the engineer-designer of 
the machine, who should also work closely with the 
electrical manufacturer so that an integrated over-all 
equipment is obtained. 

In the many schemes available for accelerating and 
controlling a de. motor, certain limitations are always 
present. Fortunately, all types of driven machines do 
not make the same demands on the control so that it 
would be unusual if one of the control schemes dis- 
cussed did not apply to the particular job at hand and 
do it very well. For each industrial machine, after 
considering all factors such as cost, size, simplicity and 
desired operating characteristics, one means of control 
will be found that will do the job better than most 
others. This control should be specified for the day has 
passed when any control was good enough for what- 
ever motor. 


INSTRUMENT DESIGN 





Continued from p. 60 


resisting properties. For the cases of small instru- 
nents, plastics are widely used, while pressed steel with 
welded joints is becoming the universal material for 
larger sizes of indicating instruments and for recorders. 

Present difficulties in obtaining either cork or rubber 
are reflected strongly in gasket materials for rendering 
cases moisture proof and for providing resilient sup- 
ports for glass fronts. Various impregnated papers are 
to some extent supplying this need. Where series re- 
sistors or shunts are mounted within the instrument 
case, protection against moisture is automatically taken 
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STEP UP TO PEAK PRODUCTION 


WITH DIAMOND G FAST DELIVERIES 


HIGH QUALITY LOCK WASHERS READY FOR YOUR ORDER 


If you need quick deliveries on lock wash- 
ers to step-up peak production . . . we're 
ready to help you. Our whole plant is on 
an “all-out” basis to get the most lock 
washers to vital assembly lines in the least 
time. 

Speed ... speed .. . and more speed is 
our aim, but without any sacrifice of Dia- 
mond G quality. Rapid strides in manufac- 
turing processes now make it possible to 
produce millions of Diamond G Lockwash- 
ers every day ... from the smallest one 
for precision instruments to the largest for 
planes, tanks and battleships. Accurate 


and constant checking of quality assures 
“Controlled Tension” in every washer that 
means a plus in every installation. 
Whether you order a thousand or a million 
. . - from #0 (1/16”IDO) to 2” lock washers 

. steel, cadmium-plated, bronze or stain- 
less steel you can be sure Diamond G Serv- 
ice won't waste any time in speeding them 
to your production line. Write ... 


GEORGE K. GARRETT CON PANY 


D and Tioga Sts. 
Philadelphia 


We also manufacture 
1 complete line of AN 
60 flat washers a 
vell as AN 935 lock 
z rasher 


Controlled UCIT 


LOCKWASHERS 



















































Automatic Precision Timers for 
War-time Speed and Accuracy 


The'application of Industrial Electrical Timers to speed- 
up production, decrease operating costs, ¢liminate 
waste and safeguard life is the accepted method of 
modern science, business and industry. Preci:ion time 
instruments of the INDUSTRIAL TIMER CORPORA- 
TION are built to meet the most exacting require- 
ments of war-time production. Right now they are in 
use in some of the nation’s largest plants. Write 
today for complete descriptive bulletins. 


New Tandem Timer (shown above) for laboratory, production and life testing. 


Time Delay Time Totalizer Automatic Reset Timer 


INDUSTRIAL TIMER CORPORATION 


NEWARK, NEW JERSEY 
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BIG WARTIME JOBS! 





] For emergency throw-over lighting circuits in 
war production plants. 


? As pilots and indicators on electrical products 
used in the war effort. 


G-E NEON GLOW LAMPS ver- 
satile and economical, are ideally 
suited for use on emergency throw- 
over lighting systems in vital war 
plants. They require little power, 
can operate on standby battery or 
generator service and stand up under 
shock and vibration. 


They are widely used as pilots and 
indicators, making hundreds of elec- 
trical products safer and more useful. 
It may be that some vital equipment 
you are producing can be made more 
efficient and safer with the help of 
ae G-E Neon Glow Lamps. 
TYPE S-14 ©-E Glow 


Lamp is available in 3, Your electrical wholesaler can supply 
214, and 2-watt sizes. the complete line. 





NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL @ ELECTRIC 


410 Eighth Street, Hoboken, N. J. 










care of. Where these must be external, their casings 
must be suitably moisture-proofed. Resistors having 
low power consumption may often be protected against 
moisture damage by the use of impregnated or vitri- 
fied construction. 

So far as concerns the possibility of damage from 
vibration or shock, and aside from the risk of receiving 
direct blows, the windows of the smaller sizes of instru- 
ments may safely be of glass; but for diameters above 
3 in., a glass front becomes a weak feature and, except 
where the instrument is installed in a stationary and 
undisturbed location, had better be replaced by a trans- 
parent plastic. It is to be pointed out, however, that 
where glass is replaced by an acrylic resin, the rela- 
tively high dielectric constant of the latter is likely to 
encourage accumulations of static with consequent falsi- 
fication of the readings. This condition can be met by 
the use of a lacquer having a relatively low specific 
resistivity. 

Structural Materials. The design of the modern in- 
dicating instrument has been carried to a degree of 
perfection wherein, when the measuring element and 
its essential materials have been accounted for, there 
remains little else to be placed within the case. Nickel 
silver and other nickel alloys are generally unavailable, 
and brass is decidedly restricted; but ordinary steels 
can still be obtained. The substitution of molded plas- 
tics for metal supports and mechanical parts exposed to 
alternating magnetic fields, and therefore demanding 
non-magnetic properties coupled with low conductivity, 
had to a great extent supplanted nickel silver prior to 
wartime restrictions; and the extension of this sub- 
stitution has been a relatively simple matter. Some 
manufacturers state that the situation with respect to 
secondary aluminum is easier than a year ago, making 
this material available in limited quantities where de- 
sign permits the use of castings. 

Finishes. The traditional plating materials, nickel and 
chromium, are practically out of the picture ; and lack of 
these has necessitated considerable modification in sur- 
face finishes. As far as possible, un-plated metals are 
used, sometimes with a suitable lacquer or enamel but 
frequently bare. Cadmium plating has not found great 
favor among the instrument builders, but considerable 
success has attended the practice of plating from a zinc 
anode in cadmium salts. 

With a few exceptions, the restrictions on paints, 
lacquers, and solvents for finishing cases do not appear 
to have seriously affected the manufacture of instru- 
ments. Probably the most obvious of the shortages 
among such items is found in the taboo on metal-bear- 
ing lacquers, such as aluminum and bronze paints. 
Generally speaking, substitutes for these have been found 
without great difficulty. Reference may here be made 
to at least one aspect of instrument finishes and 
that is the need for selecting paints and other finishes 
which will dry to a consistency that remains adherent 
to the covered surface. This is particularly applicable 
to the finish of the pointers of indicating instruments ; 
a difficult specification point. 

Dead black lacquers used in the past, especially 
when applied on aluminum surfaces, have been notice- 
ably susceptible to flaking. Under conditions of shock 
the pointer may actually strike the scale or the front of 
the case, with a tendency to knock off particles of the 
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Here 1s a Lear out of the Dayton Pump and 
Manufacturing Company’s book in meeting the 
impact of war on its production lines. 


To keep ’em rolling faster... they looked for a 
new material for their automatic pressure switch. 
But what appeared to be a first-class headache 
resulted in another triumph for Durez plastics’ 
versatility. The solution to the problem was swift 
and surprisingly easy! 

First, Durez was used to mold the switch body. 
This part is concealed from view... requires no 
high gloss finish but does demand self-insulation 
and good dielectric strength. These specifications 
are a natural for Durez plastics. The mounting 
stud is molded integrally in the piece. Other than 
a few threading operations, practically no finish- 
ing is required. 


TAKE A TIP FROM THIS PRESSURE SWITCH 
ON BEATING MATERIAL SHORTAGES! 





So successful did this initial switch to Durez plas- 
tics prove that other parts of the pump are being 
molded of phenolics. The pump valve now has 
plastic seats. These have been found much supe- 
rior to experimental cast-brass seats, although 
assembly and replacement require greater han- 
dling care. In addition, the stuffing box and nut, 
and leather spacer are also molded of plastics. 


Industry after industry is discovering how 
Durez plastics can help beat the shortage in “‘ha- 
bitual” materials. And more! For case after case 


e 


in which Durez plastics have been called in “to 


fit the job”... major improvements [Fagyictory] 


have resulted! Why not investigate 
what they can do for your product? 


L 
DUREZ PLASTICS & CHEMICALS, INC. J 
1169 Walck Road N. Tonawanda, N. Y. , 





DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB: 









All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 
ELECTRICAL 


SHEETS #3 
ao comet 
%44ae¥ 


NEWPORT PRODUCTS—Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure lron-Copper Alloy 
Sheets—Globe Prand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 





NEWPORT 
KENTUCKY 


BASIC OPEN-HEARTH ALLOY STEEL BILLETS AND SLABS 












pointer finish, which particles find their way into the 
air gaps and dampers, and interfere with operation of 
the movable parts. The condition has necessitated resort 
to enamels which maintain a more gummy or adhesive 
texture than the former finishes. The need for instru 
ments which will perform satisfactorily under tropical 
conditions has engendered requirements heretofore lit 
tle appreciated by American manufacturers; and not 
only must all organic parts be immunized to attacks }y 
insect pests, but all surfaces must be of such a nature as 
to discourage the formation of fungus growths. 


MODIFICATION FOR WAR PURPOSES 


DAPTATION of the instrument to actual war- 
A fare requires primarily ruggedness and resistance 
to shock, vibration,* and moisture. Instruments for 
use in the air must add to these qualifications the ability 
to resist great and sudden changes of temperature with 
unimpaired accuracy, to operate in any position, and to 
be unaffected by severe magnetic disturbances. The 
elements of shock and vibration can be determined on 
quantitative bases, and adaptation of parts and assem- 
blies to meet these conditions is being carried out ac- 
cording to definite mathematical computations. The 
fact that forces as high as 100 times the acceleration of 
gravity are sometimes encountered will partly explain 
the statement, where it was pointed out under the dis- 
cussion of bearings, that the weight of the moving ele- 
ment is often the limiting factor. Whereas under ideal 
conditions the torque/weight ratio is a criterion of 
merit, the factor of weight alone becomes of importance 
where resistance to shock is important. 

As to vibration, resilient mountings are often speci- 
fied for the larger instruments; but the smaller ones 
depend, in general, upon fundamental design for their 
own inherent protection. 

Not only must movements be equipped with suitable 
temperature compensating means, but these must func- 
tion correctly whether the temperature variations be 
slow or rapid. With the microscopic clearances neces- 
sary in electrical instruments coupled with the lack of 
power to overcome appreciable friction, the relative 
expansion of adjacent or co-acting parts demands prime 
consideration. A rapid change in the dimensions of a 
small-mass moving element, followed only after an 
appreciable time by a corresponding change in its rela- 
tively massive mounting, may result in serious binding 
of parts during the interval of temperature equalization. 
To meet this condition in some types of instruments, it 
has been found necessary to allow abnormally wide 
tolerances in adjustment. In the design of springs, 
pointers, and other parts which may tend to resonate, 
care must be taken to avoid structures whose natural 
periods would coincide with the probable period of 
vibrations imparted; and it is well, also to provide 
abutments against which such parts may rest momen- 
tarily, rather than being permanently strained in the 
event of severe mechanical shock. 

To any person who has observed the crowded instru- 
ment boards of planes and submarines (the latter over- 
flowing the limitations of any defined panel space), it 
will be obvious that instruments for such applications 


See “Vibration Is the War Product's Major Operating Ad- 
versity,” ELECTRICAL MANUFACTURING, July 1942. 
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| pri i 4 (as he specifications charted below are You will note the corresponding grade of 
the most common in use on war PHENOLITE after each classification. If 
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WA d 
CORROSION 
RESISTANT 


PRECISION BOBBINS 


(DIELECTRIC COIL FORM) 
For every service in which 
Corrosion is an active 
disintegrant 


ESPECIALLY VALUABLE for instruments and equipment 
in AIRCRAFT, MARINE SERVICES, ORDNANCE, etc. 


SPACING TUBE WITH 
LAMINATED WINDING 
OF CELLULOSE ACETATE 





To right: Fantom 
of new Precision 
Bobbin Core of 
spiral-wound 
dielectric fish- 
paper over- 
wound with lam- 
inated spacing 
tube of cellulose 
acetate. Fibre 
flanges laminat- 
ed inside with 
cellulose 
acetate. 


/ FIBRE FLANGES 
Wy as ne 
CELLULOSE 
ACETATE 


iam aen te 
FISH PAPER 
CORE 





DEFIES TEMPERATURE EXTREMES 


CORROSION, one of an electric coil’s worst enemies, now meets 
tougher resistance in Precision's new 
CELLULOSE ACETATE PROTEC- 
TION. This bobbin construction brings 
greatly increased efficiency to coils in 
Aircraft services, Marine services, Ord- 
nance—any and every application where 
condensation and moisture due to use in 
rapid variations of temperature, or other 
causes are high corrosion factors. With 
Precision’s Cellulose Acetate bobbin 
construction, thickness of spacing tube 
determines winding area, strength is in- 
creased, insulation improved, coil per- 
formance is given far longer life and 
dependability. 


KRvuaew, vQuare OF 
Rectangular Types 


With this new superiority go Precision's 
other outstanding characteristics— 


WEIGHT-SAVING—Precision 
Bobbins are the lightest bobbin- 
type coil forms made. 


SPACE-SAVING—With Precision j 


Flat, Recessed or 
Embossed Flanges 


Bobbins smaller coils can be made 
with same gauge of wire, same 
number of turns. 


MAXIMUM. STRENGTH—With 
Super-insulation solving heat prob- 
lems. 


Send for Samples to your specifications 
Precision Bobbins are designed to your 
specifications. Let us show you how we 
can help your war production with 


better bobbins. Write. 


Mirs. of Dielectric Paper Tubes— 
Round, Squire, Rectangular 


PRECISION PAPER TUBE COMPANY 


2035 WEST CHARLESTON ST.. CHICAGO. ILLINOIS 


Specials tngineered 
to fit Conditions. 

















must be extremely compact, without at the same time 
inhibiting easy access for replacement or adjustment. 
Compactness has been effected by decreasing the sizes 
of instrument casings and mechanisms, generally with- 
out reduction in scale length. This has been facilitated 
by the use of new magnetic materials, both directly, 
in reducing the physical dimensions of the mechanism, 
and indirectly, by making possible the adoption of long 
scales having arcs of the order of 300 geometrical deg. 
One well-known manufacturer, confronted with the de- 
sign of a dual indicator for use in submarine craft, has 
resurrected a double case, designed some thirty years 
ago for installation in electrically propelled automo- 
biles, and satisfactorily applied it to the purpose. 


RECORDING INSTRUMENTS, TOO 


HOUGH the conventional recording electrical in- 

struments such as the ammeter, voltmeter, and 
wattmeter, have not been greatly modified from the 
highly efficient forms into which they had evolved in the 
few years immediately preceding the war, two electrical 
recorders have “stepped out” and have found their way 
into almost every conceivable branch of recording. 
These are, the high-sensitivity direct-marking de. re- 
corder, and the recording potentiometer. Thanks to 
modern magnet materials and to vastly improved design, 
the former are now regularly available with a full scale 
current range of one milliamp., thus making them di- 
rectly usable with a variety of photocell and electron 
tube circuits, and rendering it possible to obtain records 
of rapidly fluctuating electrical variables of small magni- 
tudes. Thus, there may readily be recorded such quanti- 
ties as temperatures of individual pieces in a production 
line, chemical conditions, and biological phenomena. 
Apropos of high-speed recorders, mention may be made 
of a recently announced “direct-inking oscillograph,” 
which mechanically magnifies the distortion of a piezo- 
electric crystal, and provides on a paper strip a record 
of electrical potentials varying as rapidly as 120 times 
per sec. 

The recording potentiometer is now found with sensi- 
tivities to give definite response to potential changes as 
small as 5 microvolts, and to have ranges as low as 5 
millivolts or less across the scale. Despite the high 
perfection attained in galvanometer design, some manu- 
facturers are eliminating this element from the null-type 
instrument, and thus no longer require power from the 
measured source to effect movement of any mechanical 
part. Without even touching upon the vast field of 
control, where the potentiometer is daily finding new 
applications, there seems to be no limit to the uses to 
which this versatile instrument is being put in its essen- 
tial function of measurement. In the ordinary concept 
of the graphic instrument, it is almost assumed that one 
of the chart ordinates will be in units of time. How- 
ever, there is now apparent an increasing tendency to 
move both the chart and the pen in response to changes 
in interrelated magnitudes, thus making such instru- 
ments of vastly broader application, and initiating a 
long step toward the post-war ideal of 100 per cent in- 
spection on all parts and materials. 

Though of course the most fascinating applications of 
electrical instruments to measurements directly con- 
nected with the prosecution of hostilities must for the 
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There’s 


a 


ORKING overtime— without 
letup—conservation of materials 
is the order of the day! And that goes --— 
for motors, too. 
Allowances for overload and service 
factors are out for the duration. Yet your motors 


have to stay in there and pitch... hour after hour, 
day after day. They have to keep on going .. . start- 
ing, stopping, and reversing ... with no time 


for “time out.” 
Reason enough why you should use your prior- 
ity to buy Fairbanks-Morse Motors! The only 


TTT OST) Sater 
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motors with rotor windings centrifugally cast of 
COPPER, they’re precision built for years of 
service . . . no stoppage, no breakdowns, no let- 
downs—now or later! 

Speed production with F-M motors now. . . and 
after the war. Ask for a demonstration. Fairbanks, 
Morse & Co., 600 S. Michigan Ave., Chicago, Ill. 


MOTORS 
Ta 4 e 


PUMPS 









On Th 


Checker Board of War! 


—_— are the /Jife of mechanical design. 
In war products, their ability to function is life 
None but the best should 
Peck Springs 


insurance for our boys! 


be tolerated, even in minor service. 
proved their high quality in World War I. 
are proving it again in the “war of survival.” 
Though our plant capacity is now practically full 
up, jobs end and must be replaced. 
product calls for springs, we shall be glad to 


e 


figure on such as do not exceed 1” 


LOOKING FOR 


Production ‘‘time-outs”’ 


el Ker Sram do Tatil Lee) 2) (is 


All forms of Thermo-Plastics and Thermo-Setting Moldings 


Fully licensed under 
Shaw Transfer Patents 


think of Molded Plastic 


Joseph Stokes Rubb 


1897 


stablished 


Custom molders ® All forms of Ha 


TRENTON, WN. J. © 


Canadian Plant — 


rd Rubber 


If your war 


wire size. 


PECK SPRINGS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


are eliminated when 
Stokes is your molder because our service is 
complete. It includes not only actual molding 
but design, mold-making, finishing and inspec- 
tion as well. And our experience as molders 
of all plastics almost since their inception, helps 
us to serve you more expertly. Call on us, won't 
you, for help in solving your next molded 


, — Think of STOKES” 


er Co. 


& Plastics 


Welland, Ont. 
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moment remain a closed book, there are many problems 
in the design and manufacture of military machines 
whose solutions lie in somewhat unusual applications of 
electrical instruments. These, while often of little more 
than academic interest prior to the war, have suddenly 
assumed essential functions in facilitating production of 
indispensable apparatus. The nature of the problems, 
and possibly of others yet to be solved, will be sug- 
gested by the mention of such devices as the electric 
thickness gauge and micrometer, the magnetic analyzer 
of metal structures, the dynamic balancer, the strain 
analyzer, and the color comparator. 

Vacuum tubes form indispensable elements in many 
measuring and control systems but, fortunately, a large 
proportion of these circuits have been made substan- 
tially independent of tube characteristics. Thus, while 
practically half the listed tube types are being discon- 
tinued, there are few instances where this will work 
great hardship in the field of measurement and centrol. 

The changes necessary to adapt systems to substitute 
tubes can generally be effected by simple circuit adjust- 
ments. As an example of adaptability under the pres- 
sure of necessity, there may be mentioned also the fact 
that in most cases where electrostatic shielding of tubes 
or associated parts is required, effective replacement of 
metal shields can be made by the use of stiff paper 
coated with a conducting varnish. 

The potentiometer and the millivoltmeter in’ their 
graphic forms having broken loose from the switchboard 
and transcended the requirements of the “portable” 
recorder, in that they must continue to provide a record, 
not only when travelling, but when operated in all con- 
ceivable positions and often under most severe vibra- 
tion, it is apparent that the conventional pen-and-ink 
system of recording often falls short of requirements. 
There is noted a strong tendency toward the use of ink- 
less recorders, using either wax-coated paper. type- 
writer ribbon, or an electrically marked chart. Because 
of the difficulty in maintaining the treated paper at a 
predetermined condition of moisture, the “electrolytic” 
method of recording has found little favor in American 
practice. 

Pace Product 


7 See also “Measurements and Indications That 


Functions,” May 1942 
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Continued from p. 120 


the raw materials needed elsewhere. To keep up that pace 
and to speed it in other fields, we must increase the flow of 
raw materials to the fabricating plants. Before we reach 
the peak of production in the basic material fields, some of 
our factories scattered throughout the country will have to 
be slowed down, or even shut down, for lack of stuff to 
work with. Some temporary slowdowns and shutdowns 
will also be necessary to achieve balance with other plants 
which must be brought up to higher production; in other 
cases materials on hand at other plants or en route to other 
plants whose needs are not so great, will be redirected.” 
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You would be delightfully 
amazed to know, were we privi- 
leged to tell, the endless war 
applications for ‘*TOPHET''* and 
other Wilbur B. Driver Company 
special alloys.t Here too their 
dependability and performance 


are outstanding. 


tAvailable in rod, wire, ribbon, and 
strip — both hot and cold rolled 


® Consult with us for your electrical and heat-resisting alloy requirements. e 


, WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Manufacturers of “‘TOPHET’’* the Nickel-Chrome Resistance Wire 


* TRADE MARK REG 


Its the Agastat for a™% The MODERN 
time delays ranging from 


a fraction of a second to «=Cotll Winder 


for “cotton- 
4 . interwoven” ; 
This accurate and dependable in- . ; oe ' also fer field coils 


stantaneous recycling unit is pur- and other 
posely designed for use in conjunc- 3 F . 
tion with any electrical apparatus - = ' un-insulated 
requiring a delay interval. Simple - a windings 
field adjustment is possible by means a | 
of a thumb screw. Compact, easily 
mounted, its coil is completely en- 
closed in a magnetic iron case. 
Electrical Division, American 


OPEN VIEW 
OF GEAR HEAD 


Unoffected (no. 103 WINDER* 
by dust, 2 Mtv wads 
an @ : Gas Accumulator Company, 


temperature e@ ai Elizabeth New Jersey. ° . 

Thumb screw ia ? . Note the modern design—especially the compactness of the 
adjustment % — 

for delay Write for Literature 5N-4 
increase per layer. 
For use : 


: with either : No. 103 Winder for coils up to 8” length, 7” O. D. 


7 is = : AGAS ry No. 96 Winder for coils 4” to 334” length, up to 6” O. D. 
iversity 
of timing LS 


effects ait | FREE BULLETIN 103 


possible 


self-contained gear train governing number of wire turns 
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WHAT IS YOUR PROBLEM? 








Ohio Motors also 
Motor Generators and Dynamotors to 300 watts; and 


include Direct current motors, 


small aircraft motors. What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 MAURICE AVENUE, CLEVELAND, OHIO 
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SURVEY ON POST-WAR CONSUMER MARKETS 


Already well under way, a nation-wide survey has been 
initiated to furnish government and industry with cur- 
rent facts on post-war consumer needs and potential 
purchasing power, together with the time and require- 
ments for reconversion of industry to meet the demands 
of a renewal of peace-time production. The survey is 
sponsored by the Chamber of Commerce of the United 
States. 

“While the first job of business is to win the war 
as quickly as possible,” says Eric A. Johnston, Chamber 
president, ‘““‘we must not overlook the fact that when 
peace comes we shall have to turn to the every-day task 
of supplying the nation’s accumulated wants.” 

Utilizing the most modern methods of ascertaining 
consumer opinion, the national survey has these broad 
objectives : 

1. To provide an actual inventory of major types 
of family purchases—that is, things that American 
families now such as automobiles, homes 
(rented or owned ), appliances, etc. 

2. To determine when things now in use are ex- 
pected to wear out. 

3. To determine points of desire. “If the war ended 
tomorrow what things you would most likely buy?” 

4. To determine ability to buy. 

Preliminary test studies reveal that the public seems 
to be acutely conscious of things it would like to buy 
and almost certainly would buy within the next six 
months if the war should end tomorrow. Four-fifths 
of the people interviewed said they are now ready to 
make one or more major purchases of certain specified 
articles if it not for the war. The test survey 
also revealed that most people are not—on the basis of 
present savings—counting on buying for cash. People, 
as shown in the preliminary canvas, want new homes, 
new automobiles, home improvements and conveniences, 
electric irons, washing machines, refrigerators and other 
home appliances. 
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MACHINE TOOL OUTPUT THREATENED 


Revision of the priorities system has brought about a 
materials shortage which threatens to force a decline 
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When Priorities Interfere 


STAR 
PORCELAIN 


May Meet Your Need 


Not only does STAR 
PORCELAIN have high di- 
electric strength, but it does 


Stine a not rust or corrode. It is not 
x THERMOLAIN ffected by most acids, and it 
* VITROLAIN is impervious to moisture. If 
* LAVOLAIN you must replace some metal 
% HUMIDOLAIN parts on your product, STAR 
* NU-BLAC engineers of many years ex- 


* Commercial White perience stand ready to assist 
you in design and production. 
And remember, porcelain is 
not a priority item. 





Facts ¢ Figures © Data © Graphs 
on High Vacuum Practice 


Write for Booklet on Characteristics of Ceramics 


é 


PORCE OMPANY 


a0 ‘Satins tame TRENTON, N. J. @ How to detect and remedy leaks in a 


vacuum system 
@ Table showing boiling points of solvents 
@ Performance of reciprocating and rotary 


| type pumps 
| @ How much is a micron? 


This combined handbook and catalog of Stokes High 
Vacuum Pumps contains charts, tables, technical data and 
much other information helpful in the selection, installation 
and operation of vacuum equipment. Invaluable to en- 








For Fifty Years 
Manufacturers 
of Screws, Stock 





| gineers and production men . . . particularly now, when 
Screw Machine Work ee must be maintained and operated at highest 
efficiency. 


Machine Screws | We have distributed thousands of these books... recently 


Machine Screw Nuts printed a second edition to meet demand . . . and if you 
don't have a copy on file you are welcome to one. 
Sheet Metal Screws 








If you need high vacuum pumps... for vacuum drying, 

Wood Screws impregnating, evacuating or other applications . . . we can 

Case Mestad still make early deliveries, capacities from 10 cu. ft. to 
g | 225 cu. ft. 


and Plating 
D | ; d F.J. STOKES MACHINE COMPANY 
evelopments made | 5996 Tabor Road = Olney, P.O. ~—_——~Philladelphia, Pa. 
for your industry Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
| Pacific Coast Representative: L. H. Butcher Company, Inc. 
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KEENE-NEW HAMPSHIRE 


INCORPORATED 1892 
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If its a special job, check on 


EWARK 


‘‘Engineered-to-Fit”’ 


TRANSFORMERS 





























Oil'Cooled Trans- 


ae or sae Their materials are right— 
Supply Furnace, 


Welding, etc. 


the design of their standard- 
ized components is right— 
the methods of their assem- 
bling are right—and their 
performance will be right in 
your job, as it has been in 
the many other special 
Newark Transformer jobs we 


have successfully handled in 





our 20 years of experience. 


Moreover—we may be 
For’ High Voltage 


Testing, Rectifica- 


tion, ete. able to deliver sooner than 


you expect. Check 


with us on this. 








For Electronic 
Applications. 













Also Dry Type and Oil Cooled Distribution 
Transformers—details in Bulletins A-10 and 
D-11 respectively. Copies on request. 


EWARR 


TRANSFORMER CO. 


13 Frelinghuysen Ave. NEWARK, N. J. 
TRANSFORMERS FOR ALL PURPOSES 








in machine tool production. Steel is the principal dif 
ficulty. With the exception of minor fluctuations, ma 
chine tool production has been rising since the war 
began in 1939 until it reached a new monthly peak of 
over $111 million in June, a gain of about 75 per cent 
over June 1941. 


ENERGY OUTPUT 


Iknergy output, according to Edison Electric Institute, 
reached 3,637,070,000 kw.-hr. for the week ending 
\ugust 8, 1942. This is a drop of 3.2 per cent from 
the preceeding week which was 3,649,146,000 kw.-hr. 
\ rise of 12.5 per cent was shown over the energy 
output for the same period of last year which was 3, 
233,242,000 kw.hr. Output for the four weeks ending 
on August 8 was 14,477,228,000 kw.-hr. or 19.8 per 
cent higher than for the same amount of time in 1941 


Vat dy 


SPONSORING SCRAP METAL CAMPAIGN 


Stimulating the flow of scrap metal into war produc 
tion, the American Industries Salvage Committee repre 
sents various groups of leading industrial concerns all 
working with the Conservation Division of the War 
Production Board to help speed the collection of 
vital scrap materials. Robert W. Wolcott, president 
of Lukens Steel Co., is chairman of the group. The 
work of the committee is two-fold: one, to reach every 
manufacturing and business firm in the nation to im- 
press upon them the absolute necessity of getting their 
scrap on the way to the production line; and, two, to 
get business men cooperating with the local salvage 
committee of WPB already set up in 12,000 com- 
munities. 


WESTINGHOUSE DROPS WAGE BONUS PLAN 


Because of recently enacted laws, providing for the re- 
negotiation of contracts with the government and sub- 
contracts relating thereto and the refund of profits, 
which will prevent the company from reporting definite 


MEETINGS AHEAD 


Sept. 9-11. American Institute of Electrical En- 
gineers. Pacific Coast Convention. Vancouver, B. C. 
H.H. Henline, Secretary. 33 W. 39th St., New York, N. Y 


Sept. 21-22. Illuminating Engineering Society. 
Annual Convention. St. Louis, Mo. Frank G. Horton, 
Exec. Secretary, 51 Madison Ave., New York, N. Y. 


Oct. 7-10. Electrochemical Society, Inc. Fall 
Meeting. Detroit, Mich. Colin G. Fink, Secretary, 
3000 Broadway, New York, N. Y. 


Oct. 26-30. National Electrical Manufacturers 
Association. Annual Meeting, New York, N. Y. 
W. J. Donald, Managing Director, 155 E. 44 St., New 
York, N. Y. 

Oct. 27-29. National Safety Congress & Exposition. 
Chicago, Ill. W. H. Cameron, Managing Director. 
National Safety Council, 20 No. Wacker Drive, Chicago, 


II] 


Nov. 30-Dec. 5. 15th National Power and Mechan- 
ical Engineering Exposition. New York, N.Y. 
International Exposition Co., Grand Central Palace, New 
York, N 7 
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Introducing 


ENDURETTE:?’«“?-FORTISAN 


For Electrical Insulation ! 


dD Combining two famous names—Celanese* Fortisan—a domestic light 
weight fabric woven of super-strong Fortisan* yarn—Insulation Coated 
Process by ENDURETTE. B The perfect replacement for the former 
Jap Varnished momme Silks used for electrical insulation. » This ALL- 
AMERICAN product is much stronger, has the same weight and high 


dielectric strength. Manufactured in full 36’’ width or in tape form. 


Samples and quotations gladly supplied 


ENDURETTE CORPORATION OF AMERICA 


ENDURETTE 


Manufacturers-Established 1929 
ELECTRICAL INSULATION, COATED AND WATERPROOFED PRODUCTS 
ak bbe CLIFFWOOD, NEW JERSEY, U.S.A 













| to Government 
Le Order 


resists fire, fumes, rot, rust, 
corrosion and disintegration 


These qualities of Colonial Porcelain are worth 














HEN General Industries’ production of 
small-power electric motors was turned 
from commercial to Government war work, it 








considering when you find it difficult to get parts 
materials. Colonial Porcelain is made to your 
specifications and can be molded to uniform toler- 
ances. It is available in white and many colors. 
Send us blue prints of your parts which can be 
made of porcelain and we'll be glad to quote 








you prices. 
The Colonial Insulator Company 
937 Grant St. Akron, Ohio 








Chicago Office: 1706 Fullerton Ave. 
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had headway. Nearly 30 years of leadership. 
Countless thousands of motors made and sold. 
And when the good time comes that permits 
return to commercial service, our old customers 
will have their inning . in corresponding 
benefits gained under all-out meeting of strict 
Government requirements. 


Ze(GENERAL INDUSTRIES CO. ELYRIA, OHIO 





“WE USE 
CHACE Thermostatic 
BIMETAL 
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BIRTMAN 
ELECTRIC 
COMPANY, . | 

CHICAGO, ILL: 


- to 
reduce customary radio interference . . . and to give 
years of uninterrupted service. The active element in 
the iron thermostat producing these results is made of 


Chace Thermostatic Bimetal. Perhaps the automatic 


features of your product can be improved through the 
use of Chace Thermostatic Bimetal. Let’s talk it over. 


W. M. CHACE CO. 


1608 Beard Avenue Detroit Mich. 
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500 VOLTS D. C. 
Simply by turning 


a crank 


MIDGET “MEGGER’”* 
INSULATION TESTER 


*Trade Mark Reg. U. S. Pat. Of 


Protect Yourself— 

and your electrical equipment by 
making periodic ‘"Megger’’ tests of 
insulation resistance. 


Your “Megger” 
turning a crank. 





HEU 


Tester is ahways ready to use—simply by 


Do you have our Pocket Manual on how to get the most out 
of your ""Megger”’ Tester? Ask for No. 1420-Q. 


James G. Biddle Co. 
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figures monthly or even yearly, the wage and salary 
bonus plan of Westinghouse Electric & Mfg. Co., under 
which all employees have shared in the company’s earn- 
ings above certain levels, will be discontinued, according 
to A. W. Robertson, chairman of the board. The ad- 
justed compensation plan of Westinghouse was intro- 
duced in 1936 and has added varying amounts of 
money to the regular pay of company employees in 
every month except one. Adjustment compensation 
payments have ranged as high as 16 per cent of the 
employees regular pay. Recently, however, payments 
have dropped sharply because of declining profits and 
the rapidly increasing number of employees partici- 
pating. 


HOW THE NEW PRIORITY SYSTEM WORKS 


Priorities, drastically overhauled to control material 
use more tightly and to keep materials flowing into key 
war channels, are the subject of a recently issued re- 
search study. This analysis covers the priority system, 
basic priority controls, inventory control, what to do 
about ratings, how to apply and extend ratings, produc- 
tion requirements plan, purchasing under PRP, distrib- 
utors’ ratings—PD-1X, allocation classification symbols, 
accounting and records, official PRP instructions and 
form PD-25A. Available from the Research Institute 
of America, Inc., 292 Madison Ave., New York, N. Y. 


SUBSTITUTES FOR STRATEGIC MATERIALS 


Recent announcement of the adoption of a new steel 
which performs as efficiently as nickel alloys and is 
more satisfactory under changing temperature condi- 
tions has been made by Westinghouse Electric & Mfg. 
Co. Through the use of this new steel the company 
will conserve 20,000 Ib. of nickel. Developed originally 
for electric transformers, it is now being used in place 
of nickel alloy in the manufacture of ignitrons, devices 
which convert ac. into dc. for various purposes. 

Discovery of a new short fiber asbestos material par- 
ticularly for airducts is announced by the Airtemp Di- 
vision of Chrysler Corp. Military transport airplanes, 
constructed almost entirely of non-strategic materials, 
will be built by the Curtiss-Wright Corp. The new 
aircraft type will be used to transport personnel, equip- 
ment and supplies to distant combat areas, and will be 
built of wood and materials not included in the list of 
extreme strength. That output may be speeded, 
greater percentage of the structure will be subcontracted 
to furniture manufacturers and other woodworking or- 
ganizations. 


EXTENSION OF FELT STANDARDS 


Manufacturing standards governing the specification 
and purchase of wool felt for all important applications 
have been extended to include the industry’s principal 
production and competitive numbers, the Felt Associa- 
tion announces. The standards schedule as it now 
stands comprises nearly 250 items in seven series, all 
of which are designated by wool content, width, thick- 
ness, color and tolerances. The range is from felts 
in hard, medium and soft grades, to the very soft and 
pliant cushioning materials. Wool felts, with perhaps 
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Smooth as a Mirror and Perfectly Flat... 


It’s an “Acme Lapped” Molding Die Insert! 


* The above actual photo illustrates the flatness of 
the surface of a steel molding die insert after it has 
been lapped by Acme. See how the image is re- 
flected—not a single flaw. 










Where molded parts must have a super-fine finish 
or a perfectly flat face, your most economical, safe- 

















*T. M. REG. U.S. PAT. OFF. 





sure answer is an Acme Lapped insert. In fact, there Loft Fosel “UH” contedt hows very. lutte wear | 
‘ . . ‘ alter 50, operations under 28-volt, mpere 

are many instances ... widely different in scope... | inductive D.C. load. Right: Previous material badly 

where Acme Flat Lapping offets the quickest and | eroded alter 16,300 operations. 


best solution. 


New Fansteel Contact Metal 
For contract flat lapping send us your 2 ‘ 
requirements—no obligation! Resists Severe Arcin g 


Wn ACME INDUSTRIAL CO FOR HEAVY DUTY SERVICE | 


Makers of Standardized Jig and Fixture Bushings IN AIRCRAFT AND INDUSTRIAL | 


ACME Telephone: MONroe 4122 SWITCHES, RELAYS, CIRCUIT BREAKERS | 
207 N. Laflin St. Chicago, Ill. 





The magic of Fansteel powder metallurgy 
has brought about the development of Fastell 
“UH”, a new contact metal which closely 
approaches the ideal for heavy duty service 
where arcing is severe. 


















F 0 IVETI NG In Fastell “UH” are combined excellent con- | 
USE XU et WL R sae Nak ductivity, low contact surface resistance, 
WITH TUBULAR & ae freedom from welding and sticking plus a re- 


markable resistance to arc erosion. Repeated 
tests show voltage drop across the contacts as 
little as 0.05 volts while carrying 200-ampere 
loads. Fastell “UH” has dozens of applica- 
tions involving high current loads and severe 
arcing conditions, especially at high altitudes. 


Test Fastell “UH” on Your Products: 


Interested manufacturers can arrange 
for comprehensive tests of Fastell “‘UH’’, 
or any other Fansteel contact metal, on 
their own products. Write for details. 


if your problem is fastening metal to \ 
metal, fabric to fabric, wood to wood, i 
or any combination, you can do the job a \ 


better, quicker, and at lower cost with 
Chicago Single or Multiple Rivet Setters. METALLURGICAL 


SEND SAMPLE ASSEMBLY OR BLUE PRINT a 
Chicago manufacturers complete line of industrial automatic 


Single and Multiple Rivet Setters for tubular and split rivets, ELECTRICAL CONTACTS FOR ALL PURPOSES 
Also aircraft riveters for setting solid aircraft rivets. IN TUNGSTEN , SILVE R, MOLYBDENUM, 

PLATINUM, FASALOY METALS, FASTELL METALS 

Nag MCD ae ES RR ARIRNERE 


9609 WEST JACKSON BOULEVARD 
BELLWOOD, ILLINOIS ILLINOIS 
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more diversified uses than any other soft material 

fibrous construction were, before standardization was 
undertaken, individually listed to the extent of several 
thousand merchandise numbers. All these grades were 
produced on the same equipment from similar mixtures 
or blends of fibres and differed only in the processing 
formula. Time-saving, equivalent to an increase in 
capacity (due to longer runs) and improved quality 


. control have resulted from the systematic alignment of 
Folding DOUBLE Cupped Washer Lugs aoe oe 


production under the standards program. 
With and Without Wire Grip—Small and Large Screw Holes 





THREE COMPANIES JOIN NEMA 


Approval for membership to Nema has recently been 
announced for the following three companies: Briegel 
Method Tool Co., 104 N. E. First St., Galva, IIl., 
Ceramic Specialties Co., East Liverpool, Ohio, and 
Esterline- Angus Co., Inc., Indianapolis, Indiana. 





Solid Wire LARGE Screw Ho'e—Standard d Strang. NO 5 es ASA MACHINE TOOL STANDARDS 


oO Co Notes American War Standards for machine tool electrical 
Wine eats | specifications have been formally approved and pub- 

lished by the American Standards Association. They 

a an are identified as ASA C74-1942. Closely related to 

the Machine Tool Electrical Specifications of the Na- 
tional Machine Tool Builders Association (ELECTRICAL 


, . MANUFACTURING, December 1941) and differing from 
* WRITE FOR BULLETIN 8-D * : eae 
them by but relatively minor changes in wording 


SINGLE CUP 
Series No.1055B 





rather than in any basic expressions of policy or pro- 
KRUEGER & HUDEPOHL ’ 


gram, the ASA-sponsored code may be obtained from 
Third and Vine Sts. + + » CINCINNATI, OHIO ; 


the American Standards Association, 29 West 39th 
Street, New York, N. Y. These standards have been 
given WPB approval and all machine tool makers are 
ordered to conform (ELECTRICAL MANUFACTURING, 
August 1942, page 39). 


ELECTRICAL METALLIC TUBING STANDARD 


Imergency requirements providing for the acceptance 
of enamel and similar coatings in lieu of zine on outside 
and inside surfaces of tubing when results of special 
investigation show that the coatings in question are 
suitable for the purpose. Another exception, for the 
duration, provides for the acceptance of zine coatings 
which pass two one-minute immersions (instead of the 
usual four), in a standard copper sulphate solution. 
Available from Underwriters’ Laboratories, Inc., 207 FE. 
Ohio St., Chicago, Il. 


ABOUT PEOPLE YOU KNOW 
G. P. Longabaugh has been appointed to coordinate 





PROGRESSIVE plays a PROGRESSIVE’s part is and direct manufacturing engineering activities of the 
proud part in industry's to make special fasten- subcontracting staff at Westinghouse Electric & Mig. 
battle —turning out ings in a multitude of Co. This company is now subcontracting war work at 
— 7 ae on Se ae helen the rate of more than $100,000,000 a year to expedite 
come... equipment. . . production. Westinghouse also announces the appoint- 

PROGRESSIVE does its part in a manner ment of Ralph C. Stuart as manager of manufacturing 
Garry that permits PROGRESSIVE customers to to supervise production at five plants of the Lamp Di- 
© Quality? know that their products will stay put... 


vision at Bloomfield, N. J. Mr. Stuart was formerly 
manager of parts manufacturing at the Lamp Division. 


re rere er ae Glendon H. Armstrong has been appointed head of a 
special research department formed to work exclusively 
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HOW TO GET THE MOST OUT OF 


ral 


sna R [ A T H E S No. 1 in a series of suggestions made by the South Bend 

aia Y O U Lathe Works in the interest of more efficient war production. 

ng 

Se Keep Your perienced machine tool service 
™ P man should periodically inspect 


the lathe and remove any grit or 
chips that may have worked 
under the saddle or tailstock. The 
bed ways can be badly scored by 
a small steel chip imbedded in 
the saddle or tailstock base. 


of Lathes Clean 


Yes, it’s as simple as that. 
Keep your lathes clean and 
you increase production, reduce 
scrap, and lengthen the life of 
your equipment. This will not 





- only benefit you, but it will also pare Ran Calpe Comoe 

rel be a definite contriiution $0 out Adequate chip disposal should | 

il. total war effort. be provided to prevent chips | 

- from piling up underneath or 
Dirt Is Abrasive around the lathe. : 

The scale, grit, and fine chips Now, when most machine tools 

produced by the cutting tool are operating 24 hours a day, 
mix with the oil on the bed a little carelessness may cause 
ways, dovetails, and other bear- excessive wear —even a break- 

‘al ing surfaces, forming a dirty A small paint brush is convenient for brushing away dirt and chips down. Certainly an ounce of 

b- sludge. Because this dirt is abra- prevention is now worth far 

se sive, it increases friction and causes cloth can be used, after brushing, to more than a pound of cure. 

wear wherever it is allowed to collect. remove the last traces of dust and grit. Write for Bulletin No. H1 

i A small paint brush is convenient A little ee a Pores poovens Bulletin No. H1 giving more de- 

for brushing away loose dirt and rusting of the finished surfaces. tailed information on the cleaning and 

\L chips. Compressed air is not so good The felt wipers on the ends of the care of the lathe will be supplied on 

m because it may blow dirt and chips saddle wings should be removed and _ request. Reprints of all advertisements 


19 into oil holes and bearings. A clean cleaned in kerosene occasionally. An ex- in this series can also be furnished. 


SOUTH BEND LATHE WORKS | 


Dept. 689 South Bend, Ind., U. S. A. Lathe Builders for 35 Years 
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| PACU Co 
Kelay | een cet 
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“ - ee Se BATTERY CURRENT & VOLTAGE 


. AIRCRAFT APPLICATIONS aS 





TYPICAL CHARACTERISTICS* 


15g—Vibration and acceleration @ 40,000 feet— 
Altitude @ 50 gram contact pressure (double make 








; a ae 
double break contacts) ¢ 20 ampere contact capacity anaes 
at 30 volts d.c. (100 ampere inrush) @ 200 hour salt 1. Amperites cut battery voltage fluctuation from 
spray test @ Pick up—5 volts (.36 watt) at 20° C. e approx. 50% to 2%. 
> . . . w 
¢ Nominal coil voltage—14 volts d.c. @ Coil wattage Me Cita tt OF 
e at 14 volts d.c.—2.8 watts at 20° C. @ Dimensions— at &I- 
y 1Axl¥exl% inches high © Weight—5 oz. @ Box CR 9 
t frame construction for superior strength and sturdi- temperature, or > 
ness @ Contacts protected from damage and dirt by humidity. = 
. bakelite box design @ Temperature range —40 to ety Tt eT < 
t- + 90° C. inexpensive. 
o *These are characteristics of a specific 14 volt d.c. relay and can be VOLTAGE OF 24V WITH AMPERITE 
© varied over a wide range fo suit the requirements of different applications. palais ng Aaa S. Army, BATTERY & CHARGER VOLTAGE VARIES 
i- Write for further information. Navy, and Air Corps. VARIES APPROX. | ONLY 
, Free samples of the above relay available on priority of AiK or | TT] blem. ! 
5 better. Request specification No. 12723. eo ee ee % % 
B. a a _ ss anc 
3 2 
a , abordloucsine. 
y 


4310 NORTH KNOX AVE. CHICAGO, U.S.A. 
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MOTORS | 


Aircraft 





Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 
overall length not includ- 
ing the shaft extension, 
2-15/16"’; shaft extension 
.766"; shaft diameter 
.250"; weight 1 Ib. 3 oz. 


Type LD3R 










SIGNAL Wireless and Telegraph 
Instruments are playing an import- 
ant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 


#112-S Sounder 


OB-5 1/2”’ standard duty electric 
drill. Ball bearing. Recommended 
for general production service. 


OB-8 1/4” light duty electric drill, 
designed for intermittent service. 





SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 
Offices in All Principal Cities 












on product and system research as part of International 
Business Machines Corp’s planning to meet both pres- 
ent and post-war needs. Mr. Armstrong was previously 
manager of engineering at the Endicott, N. Y. plant. 


New members of the Society of Automotive Engineers 
include L. R. Buchendale, vice president and chief 
engineer of Timken-Detroit Axle; Arthur Nutt, vice 
president of engineering for Wright Aeronautical Corp. ; 
Don Berlin, aircraft engineer for General Motors; 
C. G. A. Rosen, research director for Caterpillar Trac- 
tor; Ralph R. Teeter, vice president of the Perfect 
Circle Co.; and Earl H. Smith, executive engineer of 
Packard Aircraft Engine Division. This announcement 
was made by J. C. Zeder, chairman and chief engineer 
of Chrysler Corp. 


Stanley C. Schuler succeeds Lieut. William H. Dins- 
more in the New York public relations section of the 
General Electric Co. Mr. Schuler will be general as- 
sistant to K. G. Patrick, who is in charge of the office. 
W. R. King will head all activities in connection with 
the promotion and sale of motors, controls, and other 
electric apparatus to the machine tool industry accord- 
ing to an announcement by S. W. Corbin, manager 
sales, machinery manufacturers section, industrial de- 
partment, at General Electric. 


J. C. Elliff, vice president, Stewart-Warner Corp., and 
R. W. Turnbull, executive vice president, Edison Gen- 
eral Electric Appliance Co., Inc., have recently been 
appointed members of the Post-War Planning Commit- 
tee of the National Electrical Manufacturers Associa- 
tion. This committee was organized several months 


ago. 


Richard F. Bergmann has been appointed chief en- 
gineer for the Link-Belt Co. with offices at executive 
headquarters in Chicago. William W. Sayers who 
formerly served in this capacity has been appointed con- 
sulting engineer. 


Rene G. Maurette has been placed in charge of the 
design and general engineering dept. of the Miralume 
division of Sylvania Electric Products, Inc. Samuel H. 
Eaton is now in charge of the commercial engineering 
department. E. J. Hoffman, formerly supervisor of 
special small tube engineering at Emporium, will take 
charge of the engineering at the Mill Hall plant and’ 
E. F. Carlson will succeed him at Emporium. 


William L. Ludwick has been appointed Technical 
Director of the Peck, Stow and Wilcox Co. at South- 
ington, Conn. Mr. Ludwick was formerly chief en- 
gineer at Thomas A. Edison, Inc. 


The American Society of Military Engineers has elected 
A. W. Herrington to serve for three years as a direc- 
tor. Mr. Herrington is president of the Society of 
Automotive Engineers, was technical advisor to Col. 
Louis A. Johnson on the recent American Economic 
Mission to India and is president of the Marmon- 
Herrington Co. 


York Ice Machinery Corp. announces that William S. 
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TINNED BINDING STA-WARM 
WIRE || HEATERS 


Enable Your Compounds 
To Perform at their Best 


With Sta-Warm equipment you can fix on 
just the right temperature to get the best re- 
sults from your compound. Automatic con- 
trols hold temperatures constantly uniform. 
Low concentration and even distribution of 
heat promote further 
ree : uniformity by eliminat- 
De endl ing cold areas and hot 
a = spots, and prevent car- 
ag bonization. You will 
aceliniahes i find incorporated in 
Chenteoks Sta-Warms every feature 
- required for the better 
Korogel Y . e . 
om heating and dispensing 
once of compounds. 


THE STA-WARM 
Line includes... 





@ Also: Binding wire (round), 
dead soft to any temper required, Straight- 
ened (round), in lengths; Flat wire, in 
coils or lengths; Wire in coils, for spring 
manufacture. 


ELEPHANT BRAND 
PHOSPHOR BRONZE 


The Phosphor Bronze Smelting Co. 
2212 Washington Ave., Philadelphia, Pa. 


@ “Original manufacturers of Phosphor 
Bronze in the U.S. A.’’— Established 1874 















\ 
MARKING 
TOOLS 


SAVE 
CRITICAL 
MATERIALS 


Instead of using scarce 
metals for tags, name- 
plates, etc., mark materi- 
als, parts, and products 
with IDEAL Marking 


Tools. 


NG LING 
ELECTRIC ELECTRIC MARKER 
ETCHERS Permanently marks all materials; 


glass, metals, ceramics, ete. 


pots for melting 
solder, tin, babbit, 
waxes, glues—heaters 
and tanks for every 
type of compound, 
standard and specially 
built to specification. 

































AX POTS 
AND POURERS 


STA-WARM ENGINEERING SERVICE 


Sta-Warm engineers have solved difficult compound 
heating problems in many industries. This experience 
is available to you for developing a cost-cutting, 
production-increasing recommendation. Just send 
the details of your compound, its uses and application. 
No obligation. 


STA-WARM ELECTRIC CO. 


565 No. Chestnut St. Ravenna, Ohio 


KETice TYPE HEATERS 























Permanently mark iron, 

steel and their alloys; Prevent delays—Avoid con- 
everythingfromsmalltools fusion from use of wrong types and 
and parts to large castings. sizes. Eliminate danger of theft or 
Five sizes. loss of vital tools, dies, parts. 














MOST COMPLETE LINE ON THE MARKET! 













Write for Detailed Literature FREE 
IDEAL COMMUTATOR DRESSER COMPANY 


1008 PARK AVENUE SYCAMORE, ILLINOIS 
Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 
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IN THE 


FLEXIBLE 
SHAFTS 


that carry power around any 
cornerisour specialty. Faith- 
ful, dependable power drives 
or remote control in airplanes, 
tanks, signal corps radio, and 
many other war and commer- 
cial products. Shafts made 
to your specifications. Our 
engineering department will 
work out your particularpower 
problem without obligation. 


Write for latest 

Flexible Shaft- 

ing Data— 

Manual C. . 
. ya a 


F.W. STEWART MEG. CORP 


4311-13 RAVENSWOOD AVENUE 
CHICAGO, ILLINOIS 


Years of specialization in the design and manufacture 
of Dynamotors and D.C. Motors for aircraft and other 
mobile applications have developed a “know how” un- 
attainable in any other way. The most convincing proof 
of such skill is found in the satisfactory service Eicor 
units are now giving on every front. Eicor specialized 
engineering can be of real assistance to you. 


is Ht ie i DYNAMOTORS+POWER PLANTS *CONVERTERS 
. CO) INA. 1062 W. Adoms St., Chicago, Illinois, U.S. A. 


Export: Ad Auriema, 89 Broad St., New York,U.S.A. Cable: Auriema, NewYork 


Shipley, chairman of the board, has been appointed 
director and vice-chairman of the War Productions 
Board's Small War Plants Corporation. Ralph B, 
Meisenhelder, assistant to the president, has been ap 
pointed Director of War Contract Progress 


J. M. Berkenstock was recently elected president oi 
the National Association of Fan Manufacturers wit] 
Edgar F. Wendt as vice president. 


Robert M. Kalb has been made chief engineer of thi 
Kellogg Switchboard and Supply Company. Mr. Kalb 
Was previously assistant chief engineer 


John W. Livingston wili join the Rubber Reserve 
Co. as consulting engineer it has been announced by 
Monsanto Chemical Co., the company with which M1 
Livingston has been associated as vice president and 


general manager of its Organic Chemicals Division 


Oliver B. Ackley, associate editor of ELECTRICAI 
\LANUFACTURING since November 1939, has been called 
for active service in the U. S. Army. 

[he appointment of Charles F. Kettering, vice presi 
dent of General Motors Corp., as consultant to the 
Radio and Radar Branch of the WPB was recently 
announced, Ray Ellis is chief of the branch which 
reports to Harold Talbott, deputy director, Produce 
tion Division. Charles M, Schoenlaub, who has been 
acting chief of the Production Requirements Branch, 
has become chief of the branch. 


NEW PLANTS, EXPANSION 


Production Engineering Co., Dwight Way at Ninth 
St., Berkeley, Calif., succeeds the Autometric Machine 
Pool Co., also known as the Manufacturing Division of 
Moore Machinery Co. Management and personnel will 
remain the same. 


Wilcox Electric Co. has made known the purchase of 
a four-story industrial location adding 100,000 sq. ft. 
of floor space to its present facilities. The industry, 
formerly consisting of small radio equipment is now 


manufacturing communications equipment for air lines. 


The business and assets of the Seville Porcelain Co., 
Seville, Ohio, has been purchased by the Colonial In 
sulater Co., Akron, Ohio, manufacturers of Colonial 
Porcelain. 


Sylvania Electric Products, Inc., has been selected 
as the new name of the Hygrade Sylvania Corp. The 
concern has eight plants located in Massachusetts and 
Pennsylvania. Walter E. Porr, executive vice presi- 
dent, somewhat cryptically announces the step as “go- 
ing deeper than a mere change in corporate name.” 


A new and modern building with considerably more 
floor space has been purchased by the Strippit Corp. 
By the middle of September, all production and general 
and executive offices will be at this new address: 345 


Payne Ave., N. Towanda, N. Y. 
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TUNGSTEN CAN BE 
DRAWN OUT TO 
A WIRE THAT IS 
/5 THE DIAMETER 
OF A HUMAN HAIR 


One of many inter- 
esting facts set forth 
in this new bulletin. 
Get your copy now. 


CON TACQGAS 


AN D 


Cc ONT AG FT 


MAT £& ROTA LS 


OF PLATINUM-SILVER-PALLADIUM 


v. v.82 


oe. — Cee! £> 


SOLDER BACK 


LAMINATED INLAY STRIP 


O matter what you require in fin 
ished contacts or in contact ma- 
terials, we can supply it. All the 
metal we use is scientifically con- 
trolled during refining. It is of defi- 
nite and unvarying purity with pre- 
determined and uniform crystalline 
structure which assures positive work- 
ing qualities and consistent perform- 
ance. Get in touch with us, what- 
ever your requirements may be. 


— Ne ee ee ee 


OF 


- SMELTERS 
‘ 


REFINERS AND WORKERS 
PLATINUM GOtoD AN D SILVER 


113 ASTOR STREET NEWARK LS J 


NEW 


Please help us 
check our inquir- 
ies by attaching 
this advertise- 
ment to your let- 
terhead request. 


Write today for your copy of “Tungsten,” 
a 12-page, well illustrated bulletin just off 
the press. It contains much information about 
a comparatively unfamiliar metal— the 
strongest metal of them all! The bulletin 
tells, among other things, where tungsten is 
found, its history, its characteristics, how it 
is processed and in what forms it is marketed. 


CLEVELAND TUNGSTEN, INC. 


PR baa ee 


a CLEVELAND, OHIO 
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YORK SAN FRANCISCO CHICAGO 


PRIORITIES—AS WELL AS CLOUDS 
—CAN HAVE A SILVER LINING! 


@ Now that chrome vanadium steel 
may be used only for certain specialized 
and limited purposes scores of manu 
facturers face the problem of replacing 
their springs w-th readily obtainable 
materials. 


Holly can help you. Show us your 
drawings and we will tell you promptly 
what changes in design—if any—will 
be necessary to give you as completely 
satisfactory and even better per- 
formance at lower cost. 


Write, wire or better still 
phone us 


AMERICAN SPRING 
0 HOLLY inc. wows, micnican 













Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


NEEDLE BEARINGS. Highly tangible guide to a 
full and complete line of needle bearings for aircraft, 
automotive, power transmission, machine tool and miscel- 
laneous specification points. Includes specific examples of 
typical points of integration within various product designs 
and indicates desirable engineering procedures. Bearing 
series and selection discussed, also lubrication. Torring- 
ton Company, Torrington, Conn. 


SEAMLESS METAL BELLOWS. Data covering 
range of sizes, metals available, multi-ply or laminated bel- 
lows and complete assemblies as well as fundamental ap- 
plications. These bellows offer the engineer-designer a 
highly efficient diaphragm for converting pressure effects 
into controlled movement, for making flexible sealed con- 
nections of moving parts, and for providing expansion cham- 
bers and similar services. Fulton Sylphon Co., Knox- 
ville, Tenn. 


CONDENSED LINE OF FASTENINGS. To en- 
courage simplification and standardization, as well as con- 
serve materials, the line of locking and plain terminals 
herein described has been greatly condensed. Those spring 
washers formerly offered by this manufacturer have been 
eliminated. Current offerings applicable to an estimated 90 


per cent of all specification points. Shakeproof, Inc., 
2501 N. Keeler Ave., Chicago, IIl. 


RAW MATERIALS TO FINISHED PLASTIC. 
Complete step-by-step story of modern plastics from the 
making of the resin to the finished product. Product de- 
sign opportunities, properties, and extensive reference list 
included. Durez Plastics & Chemicals, Inc., N. 
Tonawanda, N. Y. 


BALANCED PRESSURE FLUID SEAL. How a 
rotary type seal of compact design may be specified to 
meet a wide range of pressures in high speed operation. 
Other features of the seals discussed are: balanced pressure 
feature which minimizes frictional heat and power loss, and 
excludes all foreign matter from bearings; overall economy 
—no maintenance problems; compact unit—no loose parts 


Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


to assemble—one inventory; easy to assemble (requires no 
special tools and a minimum of assembly space); applic- 
able to plain or anti-friction bearings; operates in either 
direction of shaft rotation; readily adaptable to special 
conditions. Stevenson Engineering Corp., 45 Wil- 
lard Ave., Providence, R. I. 


TRANSFORMER RELAY. Depth 25¢ in., width 
41%, in., height 634 in. and having a shipping weight of 
approximately 3 lb., 9 oz., this relay is outstanding in per- 
formance. For specifications requiring a very quiet and 
dependable mercury contact relay with low voltage thermo- 
stat or pilot circuit. Principle of operation, construction, 
special order features and listings of various types. Units 
are available in different circuit arrangements and capaci- 


ties. Mercoid Corp., 4201 Belmont Ave., Chicago, III. 


METAL DUPLICATING WITHOUT DIES. Re- 
vised edition of Catalog No. 42 including two new 
and additional products, brake No. 3 of 18 in. capacity 
and shear No. 2 of 9 in. capacity. Describes system of 
duplicating without dies, elimination of die expense and 
time delay. Gives typical parts and many materials 
formed with benders and many other features of pertinent 
interest to the designer. O’Neil-Irwin Mfg. Co., 
Minneapolis, Minn. 


WIRE AND CABLE. Major stages of manufacture 
of wire and cable from raw copper to finished product. 
Among these are drawing, annealing, pre-annealing, tinning, 
stranding, tubing, braiding, lacquering and assembly and 
spooling. Also enameling synthetic coating, glass, paper, 
silk and cotton covering and stranding. Electric Auto- 


Lite Co., Wire Div., Port Huron, Mich. 


CIRCUIT CONTROL SWITCHES. Small toggle 
and push button switches suitable for integration within 
signalling equipment, communication apparatus, instrument 
panel boards, specialized lighting equipment, aircraft cir- 
cuit control systems, etc. Shown are 26 types including 
single pole, double pole, three way (single pole—double 
throw), double pole-double throw, two-line-two-circuit, and 
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In the present emergency, TIME is our greatest ally—and 
lost TIME can never be regained! 

AMESACKS can cut packing and shipping time of 
small parts as much as 90%—save you precious hours on 
vital war deliveries. 

So start using AMESACKS now. . . and speed shipping 
operations for your company and your country. Send for 
free samples. 


* * * JUST POP 'EM IN AND PULL THE STRING * « « 















ae 


AMES BAG COMPANY 
TPMT eTocs ea OLLI 


TION DIES 


ae ih i ae i ince 


. . » For high-speed economical production, you need perject 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


No. 41-B 
with plastic 
shell 


Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


Electrical Division 


& MANUFACTURING CO. 
VALPARAISO, INDIANA 
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Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants...Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 


Heavy-duty bakelite-case 
mica capacitor for elec- 
tronic and radio functions. 
Typical of the wide range 
of Aerovox capacitor 
types in regular produc- 
tion. 


Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 









Capacitors 


@ A capacitor type to meet every 
electrical, electronic or radio require- 
ment—that's the basic aim of the 
Aerovox organization. Two decades 
of intensive specialization. together 
with production facilities second to 
none, stand behind that aim today. 


Therefore, when yours is a problem 
of capacitance, just send it to Aero- 
vox for engineering collaboration, 
recommendations, quotations. Latest 
general catalog sent on request. 
















































“FIRST AIDS” 
TO EFFECTIVE , 
CONVERSION , 


We are specialists in: 
—design and manufacture 


of COILS wound with 


magnet wire, 
—manufacture and use of 


MAGNET WIRE, 
—any insulating problem, 


We can help. 


Acme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 












WE MANUFACTURE: 


MAGNET WIRE — 
Round, solid copper, 
insulated with enamel, 
Formvar, cotton, silk, 
Nylon, paper, Fiberglas 
orcombinations of these. 


COILS — wound with 
magnet wire to specifi- 
cation. 


VARNISHED INSU- 
LATIONS — Cambrics, 
tapes, paper, silk, silk 
substitutes, Fiberglas. 


Wire 


PRODUCTS 


ELECTRICAL CONTACTS 





Dryers or Dive. Bombers 


* Then in peace-time, and now war, Wilco parts have been 
meeting the most exacting industrial requirements. The 
H. A. Wilson Company has specialized in the scientific appli- 
cation of thermostatic bi-metals and electrical contacts to meet 
specific applications in aviation, automotive, marine and gen- 
eral industrial fields. Thermostatic bi-metals of high and low 
temperature types are available in wide variety. Also a series 
of resistance bi-metals (from 24 to 440 ohms per sq. mil, ft.). 


The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 





Wiring diagrams of all switches and 
specifications of assembly parts are given. General Elec- 
tric Co., Bridgeport, Conn. 


three point forms. 


SPRAY PAINTING. Eleven factors that must be 
properly controlled in order to attain the utmost efficiency 
in spray painting. They are: temperature of paint, air 
and fluid pressures, viscosity of paint, adjustment of spray 
gun, handling of spray gun, triggering of the gun, system 
in strokes, uniformity of coating, thickness of film, causes 


of rejects and touch-up procedure. E. I. du Pont de 
Nemours & Co., Wilmington, Del. 


PAPER CAPACITORS. Dependability, general 
operating features, types of impregnants, characteristics of 
impregnants, as well as general information listings included 
with description of each specific type and its specification 
qualities. Special attention is devoted to the oil-impreg- 
nated and oil-filled paper capacitors in metal tubes which 
are endorsed for their compactness and stamina. Recom- 
mended where high insulation resistance is vital. Solar 


Mfg. Corp., Bayonne, N. J. 


PHOTO COPYING EQUIPMENT. For industrial, 
commercial or professional use. How to make accurate 
copies of anything printed, written, typed or drawn. Feat- 
ures rating special mention are: saving in time, money, labor, 
special lighting and current, timing, no lens, no copy holders, 
appearance, paper, operation and result. Duophoto 


Corp., New York, N. Y. 


COUPLING HEAD THERMOSWITCH. To be 
specified for insertion into a closed liquid or gas system by 
means of a |.2 in. standard pipe thread. Its performance, 
adaptability and variations shown. Also installation fea- 
tures with line drawing. Fenwal Inc., Ashland, Mass. 


CERAMIC TUBULAR CAPACITORS. With con- 
trolled temperature sensitive characteristics, these capacitors 
have a capacity range of from 1800 in. to 460 in. cover- 
ing four classes. Discussed are stability, retracking, power 
factor and voltage rating. Centralab, 900 FE. Keefe 
Ave., Milwaukee, Wis. 


EXTRUDED PLASTICS. Light in weight, easily 
machined, dimensionally stable, readily applied, strong, 
durable, excellent dielectric qualities, and unlimited color 
possibilities characterize these extruded plastic sections. As 
made from various thermoplastic materials, these offerings 
come in practically any size or shape specified. National 
Plastic Products Co., 100 McPhail St., Baltimore, 
Md. 


ADJUSTABLE TRANSFORMERS. — Advantages 
such as good regulation, smooth control, high efficiency, 
small size, linear output voltage, small temperature rise, 
conservative ratings and advanced mechanical design to- 
gether with general specifications of a line of adjustable 
transformers. Included line drawings of action and a table 
of input and output. Autotransformers consist of single 


windings on a toroidally-shaped core. General Radio 
Co., Cambridge, Mass. 


MINIATURE INCANDESCENT LAMPS. Covers 


a complete line of light sources to conform with all en- 
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A representative group of assem- 


blies made on the MODEL B 





FUK THE ELECTRONICS EQUIPMENT MANUFACTURER 

Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 





Ws ar M2: 
150 EXCHANGE ST. 





JONES BARRIER 
TERMINAL STRIPS 





PRODUCTION SCREWDRIVING 


Speed Up Your 
Defense Program 
Three Models 


Screw sizes No. 2 to 54” diameter. 


Machine screws, wood screws, self- 
tapping screws, cap screws, special 
screws. 


Standard or special heads. 


No marring of heads... . 
ping of threads. 


no strip- 


All screws drivento uniform tension. 


SEND SAMPLES FOR 
PRODUCTION ESTIMATES MODEL B capacity No. 8 


to 14” diameter screws. 


DETROIT POWER SCREWDRIVER CO. 


2813 W. FORT STREET DETROIT, MICHIGAN 









AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 













MFG.CO. Inc. 
MALDEN, MASS. 






































An ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 


terminals. 6 SIZES 
















For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 

Available in 1/16”, 3/32”, 1/8”, 5/32” size 
characters. 

Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator 








required. 








5-40 screws, to 


HOWARD B. 
2300 WABANSIA AVENUE 


SEPTEMBER 1942 


meet every requirement. From °4"’ wide and 13/32” high with 
214” wide and 11%” high with 14’’-28 screws. 
Write today for information on complete line. 










NUMBERALL STAMP & TOOL CO., inc. 


New York 


JONES 


CHICAGO, ILL. Huguenot Park, Staten Island, 











HEREVER direct current is required... 

whenever continuous operation and re- 
liable performance are desired, you can be sure 
with G-E Copper-Oxide Rectifiers. They are 
rugged and durable yet meet the most exacting 
requirements for accuracy under all operating 
conditions. They are serving efficiently on land, 
in the air and on the sea. 

Manufacturing methods and operating ex- 
perience provide superior performance and long 
life. There are no moving parts to wear out 
or break down. No maintenance is required. 
Specify G-E Copper-Oxide Rectifiers for your 
D-c power needs. You’ll discover many savings 
in the service they give. 


TYPICAL APPLICATIONS 


Anodizing Field Excitation 
Battery Charging Magnetic Clutches 
Cathodic Protection Relays 

Control Circuits 
Elevator Control 


Signal Circuits 
Telegraph & Telephone 
For more information on how G-E Copper-Oxide Rectifiers can 


solve your power problems, write to Section A726-12, Appliance 
and Merchandise Dept., General Electric Co., Bridgeport, Conn. 


GENERAL & ELECTRIC 








gineering specifications and standards. For automotive, 
aviation, and marine use and for safety and auxiliary serv- 
ice. Tables give rated volts, candlepower and base fea- 
tures. Also included is a lamp bulb chart. Carlton 
Lamp Corp., Newark, N. J. 


AUDIO AND POWER COMPONENTS. Describes 
a line of transformers, chokes and filters designed to meet 
the individual manufacturer’s specifications. Approximate 
ratings for standard cases given in table form with case and 
mounting dimensions shown by line drawings. Outstanding 


features tabulated. New York Transformer Co., 5| 
West Third St., New York, N. Y. 


TIPS FOR PIVOTS. General and specific information 
on a point for precision instruments that is non-corroding, 
non-abrasive, wear resistant and eliminates oil. Summary 
of facts about this new material given with characteristics 


and possible specification. Permo Products Corp., 
6415 N. Ravenswood Ave., Chicago, IIl. 


WELDING, BRAZING AND SOLDERING. 
Which fluxes to use for a large number of welding, solder- 
ing and brazing jobs. Each is described as to its qualities 
and characteristics. Table denotes specification of type of 
flux for wide range of various metals. Gives quick answers 
to over 400 fluxing questions and is practical and easy to 


use. Krembs & Co., 669 Ohio St., Chicago, IIl. 


HEAVY DUTY RECTIFIERS. General description 
of rectifiers in conjunction with advantages, applications, 
fundamentals of designing a power supply, rectifier type 
number system and special rectifier calculations. Each 
topic supplemented with line drawings, charts and tables for 
easier understanding. P. R. Mallory & Co., Inc., 
Indianapolis, Minn. 


AUTOMATIC CONTROL. Control for mechanical 
feeders with special values for pulverizing machines. What 
it does, what it means, installation, regulation, and func- 
tions. Control models are entirely electronic, designed by 
leading engineers in the industrial electronics field. They 
utilize standard types of radio tubes in which most of the 
functions are handled in combination with relays. Max 


Mosher, | 30 W. 42 St., New York, N. Y. 


LAMINATED PLASTIC. Characteristics are: low 
cost, high strength, half the weight of aluminum and ex- 
cellent electrical properties. Convenient table gives thick- 
nesses, approximate weight per sq. ft. in lb., approximate 
weight per 46 in. x 46 in. sheet in lb. and per 40 in. x 40 
in. sheet in lb. Also included are physical, electrical, and 
general _ properties. Machining operations described. 
Marathon Chemical Co., Div. of Marathon Paper 
Mills Co., Rothschild, Wis. 


RESETTING HIGH-SPEED COUNTER. Designed 
for long life, both in counting and re-setting mechanisms, 
and especially constructed to withstand operation at high 
speeds. For direct drive counter or a revolution counter. 
Uses and specifications listed with diagram of working 
order. Weeder-Root, Inc., Hartford, Conn. 


PORTABLE BALANCING EQUIPMENT. For 


balancing large rotating equipment of all kinds. Sugges- 
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Utilize that 
Narrow Space! 


and save valuable floor and wall space. Where 
room is not available for a standard width 
panelboard, the 


Type AC Circuit Breaker 
COLUMN TYPE 
PANELBOARD 


is the answer. It may be placed between the 
flanges of an 8”, 9” or 10” H column—between 
windows—or in any other narrow space. There 
it is up off the floor, out of the way. 


Built of standardized units, the @ Column 
Type Panelboard affords automatic protection 
against sustained overload, and prevents in- 
terruption of service from momentary over- 
load. In the case of a short circuit, or sustained 
overload, service is quickly restored (after the 
cause has been ‘removed) simply by moving 


the handle to the ON position. 
Furnished for either single-phase, 3-wire, Hel these A EVY men | 

115/230 volt or three-phase, 4-wire 120/208 volt 

solid neutral service—with 4 to 42 single-pole 


branch circuits. 
Ask for Bulletin No. 62 with Codté/2- 


(Illustrated at left: Cat. No. NACIBC-3L10— ' 
Column Type Panelboard, with 


Wire Duct and Pullbox) | 4 NM eri imts 
#rank Adam : 


ELECTRIC COMPANY 


sY¥.LouiIs 


































SKILLED engineers are working un- 
der pressure to plan new machines 


—new parts. Yet those who must 








execute those plans in the shop are 





often semi-skilled and unskilled employees to 
whom old-fashioned blue prints are confusing. 
Help these new men to avoid errors and delay 
with Bruning Black and White (black line) 
Prints. The sharp black lines on white back- 
grounds are far easier to read—the white back- 
grounds make checking simple. No wonder so 


many plants prefer BW prints for shop use! 


Remember, too: Bruning BW prints are pro- 





duced faster than blue prints . . . need no wash- 
ing or drying . . . can be made instantly in large 
quantities on sheets cut to the exact size of your 
tracings. Get the facts about Bruning BW —a 
free booklet is yours for the asking. Charles 


Bruning Company, Inc. 2081-257 


Pulp Products Department | Si mce 1897 


NEW YORK e CHICAGO « LOS ANGELES 
MTS Lea coe aa Wetiadhinsiu icbibeieds Olas 


“pide: dian aamebsindessrahbetedme tigaschalre. PK SPEEDS—SIMPLIFIES—AND PROTECTS A NATION’S DRAFTING 
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Your electric motor requirements will have the 


poe 












seers 


same prompt attention. Our organization, expand- 
ed to give you the finest quality electric motors 
and the best possible delivery service is at your dis- 
posal. Why not make use of LIMA facilities now. 









LIMA’S are engineered for performance. A stand- 


ard line in sizes from '; to 75 H.P. brake test, and 
many special types for applications not covered by 


standard motors. LIMA also manufactures ~ Built- 
ot motors for mz anuli icturers who wis sh a ourdy, 


Consult LIMA engineers regare dims your motor requirements 
Years of experience 


cat hed and special applications of 


electric motors are the background of our organization this 






























experience we offer in’ sols ing 
lems. Write or wire us today 







DELIVERY ON ORDERS 


Sh t wee 


ee et 


a oe. 


ECTRICAL CONTACTS 


Ge bib 


in WAR EQUIPMENT 


Gibsiloy contacts are a vital part of elec- 
trical equipment and give dependability 
to electrical control in America’s air- 
planes, guns, communications, tanks and 
ships. 

While they are small in size they are 
most important, for a single failure could 
cause disaster. Here, as in many other 
applications Gibsiloy contacts give unsur- 
passed operating efficiency. They are 
produced by special processing of metal 
powders which do not naturally alloy 
with one another, and many combinations 
are available to meet the needs for con- 
tacts suited to the many diversified types 
of electrical equipment. 


Write for complete details. 
BETTER PERFORMANCE FOR Victory! 










Prompt attention to inquiries 


Large enough to successfully serve 








for Dependability 


you, yet small 
enough to give personal attention to your neec 


TOTALLY-ENCLOSED 


~. 


¥ 
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your motor prob- 
for literature 
PROMPT 
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8349 Frankstown Ave., Pittsburgh (21). 








Pa. 





Methods in- 
cluding balancing without calculation, calculation methods, 
typical balancing cases, compound vibrations and accessories. 


Vibroscope, Inc., 6 Varick St., New York, N. Y. 


tions for use, description of essential parts. 


FUSE CLIPS AND SCREW TERMINALS. A 
compendium for technical as well as general information 
compiled from records by designers and engineers. Of 
timely importance to war manufacturing. These fuse clips 
are made from a new alloy of beryllium and copper. 
Properties, design, construction and soldering features are 
given. Tables and diagrams simplify selection. Littel- 
fuse Inc., 4757 Ravenswood Ave., Chicago, Il. 


TEMPERATURE CONTROLS. Discusses motor- 
operated valves, control motors, thermostats, humidity con- 
trollers, program switches and accessory equipment which 
may be integrated within heating or process machines. En- 
gineering information, roughing in dimensions and _trans- 


former capacity table included. Barber-Colman Co., 
Rockford, Ill. 


TUNGSTEN. Where it comes from, its place in science 
and research, its name and symbols, mining and concentra- 
tion practice, the four principal ores of tungsten and the 
importance of purity compiled to give the complete story 
of tungsten. Properties and typical uses included and also 
products made from tungsten. These products can be 
divided into two groups: (1.) those made from pure tungs- 
ten, and (2.) those made from tungsten alloys. Facts about 


each of these groups described. Cleveland Tungsten, 
Inc., Cleveland, Ohio. 


COUNTING AND MEASURING MACHINES. 
Concise details on a line of standard counting and measur- 
ing units to assist in the specifying of the right producti- 
meters for integration with products where such counting 
and measuring aids can be useful Each type of instrument 
described in full by tables, charts and pictures. Durant 
Manufacturing Co., 1925 N. Buffum St., Milwaukee, 
Wis. 


PAPER TUBING. Over 650 sizes of paper tubes 
listed in a wide range of dimensions all of which are avail- 
able for immediate delivery. Of high dielectric character- 
istics, high mechanical strength and kept to close tolerances, 
they come in square, round and rectangular shapes, kraft, 
fish, red rope, acetate or combination wound on automatic 
machines. Paramount Paper Tube Co., 801! Glas- 
gow Ave., Fort Wayne, Ind. 


SOLDERING. How to solder, types of flux and of 
solder, tinning of tips, construction of soldering irons, select- 
ing solder irons, armor clad tips, plain copper tips, installing 
a screw tip and a plug tip, screw tip and plug tip irons 
and the care of an iron all discussed in detail to allow 
better efficiency and longer service from soldering irons. 
Stanley Tools, New Britain, Conn. 


BEARING METALS. Traces the making of bearings, 
the selection of proper bearing metal, preparation of the 
shell and pouring of the bearing metal, fit of the finished 
bearing and lubrication, maintaining the bearings, physical 
Also a 
This de- 


characteristics, and recommended applications. 
section included on isotropic die-cast bronze. 
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Rovcuty, the two ways that Auburn can help your War Production 
are Plan and Production. That doesn’t tell the exact story, for there 
are no one or two words that can be used to convey all we offer. As 
briefly as we can put it, here’s how it is: 

PLAN. When we say we have had more than 65 years’ molding experience (starting 
with shellac), that means we've pioneered every step of the way. It’s given us a 
reputation for doing the unusual, and frankly, we're proud of that. We like to crack 
the tough ones. And we also know when we're licked. 

Which is why so many war-busy concerns consult our engineering department— 
first. It’s a service that has proven most helpful in preparing to make new war 
products that they have not made before. Our help is yours for the asking. 
PRODUCTION. We've always produced to close tolerances and exacting inspection 
standards, for a properly made and finished product keeps the assembly line flow- 
ing smoothly and evenly. Cuts down rejects, too. 

That's the kind of work that keeps American production rolling at the pace to win. 

Molders of all types of Thermo-Setting and Thermo-Plastic 
materials by compression, injection and extrusion methods. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS 


AUBURN, NEW YORK 


IT’S ABOUT TIME Laie THIS — 
TY a ia RESISTOR CATALOG 


It Presen £§ pertinent information on a wide range 

of fixed, adjustable, ‘‘Rib-on-edge”’ 

TIME, always valuable, is now more and ferrule terminal resistors, power 
line and R. F. chokes, brackets, 


yre ne ~ ¢ > Sz : re “aa . 
precious than ever. Save time by stay badhinne. ete: 


ing at the McAlpin. Its ideal midtown 


op oe also Lectrohm’s 134 and 2 pound capacity 
location is right where it’s most con- 


solder pots for radio, motor and 
venient for business or pleasure. similar electrical equipment plants. 


Rooms with private bath 
Single from $3.30 oo 
Double from $4.95 << Bulletin No. 98 


is just off the press— 


» ae ir FREE 
@ 1 BLOCK FROM PENN STATION att Oe ee 

e@ 5 MINUTES TO TIMES SQUARE 

@ B.& 0. Motor Coaches stop at our door 


HOTEL M‘ALPIN 


BROADWAY at 34th STREET, NEW YORK INCORPORATE ODO 


Under KNOTT Management. JOHN J. WOELFLE. Manager 5131 W. 25th Place, Cicero, Illinois 
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Yesterday we were making molded plastics parts 
for appliances and machines designed to promote 
the comfort and convenience that mark the 
American way of living. 


Today all our energies are being directed to 
produce for Victory that America may be made 
safe from aggression. 


And tomorrow, when some degree of normalcy 
is restored to this troubled world, General 
Industries will again be found in the fore- 
front cooperating with manufacturers of peace- 
time products to supply the many things which 
may now be denied us. 
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Molded Plastics Division + Elyria, Ohio 
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Phone Madison 2146 Phone Daly 4057 


Lee 
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scriptive circular covers bearing metals and bearings to give 
longer service under every kind of load. Magnolia 


Metal Co., 18 W. Jersey St., Elizabeth, N. J. 


COLLOIDAL GRAPHITE. Brief summary of its 
uses in lubrication. A natural graphite of greater fineness 
than has heretofore been available, it may be suspended in 
the thinnest lubricants and liquid fuels. Its microscopic 
particles form a skin over bearing and shaft surfaces, pre- 
venting wear, overheating, rust and carbon formations. 


Nassau Laboratories, Hackensack, N. J. 


STRAINERS FOR PUMPS. Comprehensive sum- 
mary of a line of strainers suitable for protecting fluid 
system drives and motors through their use in intake lines. 
Features include heavier, more easily removable baskets, a 
completely steam-jacketed strainer for viscous liquids, a 
low-swing strainer with quick-detachable top and a ““T”’ 
type unit with provision for side outlet so that it may re- 
place a standard elbow in the suction line. Specifications 
show four types of strainers available in a choice of the 
three standard constructions: all iron, bronze-fitted and all 
bronze. All strainers are rated in both gpm. and pipe size. 


Blackmer Pump Co., Grand Rapids, Mich. 


SPEED REDUCER PROBLEMS. To aid in solving 
of speed reducer problems. These two bulletins; one on 
overhung load on speed reducer shafts and the other on 
torque versus horsepower cover such specific items as ideal 
layouts, outboard bearings, when they are essential and 
how they can be avoided. Horsepower and torque for- 
mulae, motor torque, low speeds involving large ratios of 
reduction and how to meet various problems included. 


Winfield H. Smith, Inc., Springville, N. Y. 


HEAT TREATABLE COPPER BASE ALLOY. 
Composition, temper and table of physical state, hardness 
and elongation, forms available and heat treatment, physical 
properties, application and uses assembled relative to a 
new and enhanced beryllium copper alloy developed by 
the addition of cobalt to the former beryllium copper alloy. 


Wilbur B. Driver Co., Riverside Ave., Newark, N. J. 


PROTECTIVE COATINGS. For the engineer-de- 
signer faced with the problems of insulation in the presence 
of moisture, acids, alkalies, oils, etc., and for the protec- 
tion of master drawings, blue prints, etc., specific coatings 
are described as well as many other coatings of use in 
various protective capacities. Protective Coatings Inc., 


10391 Northlawn St., Detroit, Mich. 


ELECTRICAL CONTROL DEVICES. Complete 
line of relays, stepping switches, and other electrical con- 
trol devices. Ready-designed and thoroughly tested by 
many years of actual service, these products may help you 
to solve problems of development, design, production and 


testing of such apparatus. American Automatic Elec- 
tric Sales Co., 1033 W. van Buren St., Chicago, Ill. 


SOCKET SCREW GUIDE. Ready reference to screw 
sizes, threads, socket head cap screws, socket head stripper 
bolts, and socket set screws. Arranged in handy chart 
form for use by the specifying engineer-designer. Parker- 


Kalon Corp., 200 Varick St., New York, N. Y. 
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There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 





TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 










Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 





THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 










LOUTHAN 
SX-1 STEATITE 


THE SUPER TALC BODY 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
— | 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 






































Submit samples or draw- 
ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


“*Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A. 
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THEIR SKILL AIDED BY 


KLEINS 


Skillful workers, aided by good tools, are speed- 
ing our Victory effort by turning out, in greater 
and greater quantities, the equipment that will 
help win the war. 

On production lines, the best in tools is a good 
investment because good tools do better work 
—last longer. 

In pliers, the name Klein has been recognized 
for high quality “since 1857.” Today, Kleins in 
the hands of skilled workers are proving the value 
of good tools in the Army and in the Navy, as well 
as in industrial production. 


ASK YOUR SUPPLIER 
Mathias 
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@ A_ monthly 
and 


classified 
services as advertised 


those 
in the pages of 


index of 


finished product components 


ELECTRICAL MANU- 


FACTURING. Consult the actual advertisements of those companies whose 


names are listed under the different headings. 


preceding back cover. 


See advertisers’ index just 





ALLOYS, Aluminum 


Aluminum Coe. of America, Gulf Bldg 


ALLOYS, Bronze and Copper 


American Brass Co., Waterbury, Conn 


Pittsburgh, Pa 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


N. 
Bunting Brass & Bronze Co., Toledo, O 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Revere Copper & Brass, Inc., 

N. F 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y¥ 
*“Cerromatrix,’ Cerrobend.”’ 


ALLOYS, Magnesium 


Dow Chemical Co., Dowmetal Division, Midland, Mich 
**Dowmetal.”’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y 
*“Monel.”’ 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., 
Conn 


ALLOYS, Zinc 
New Jersey Zine Co 160 Front, New 
Horse Head Special 


ALUMINUM 


Aluminum Co. of America, Gulf Bldg., 


ALUMINUM, Prefinished 
American Nickeloid Co., Peru, Il 


AMMETERS, See Instruments 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn 
Revere Copper & Brass, Inc., 230 Park Ave 
N. Y 


York, N. Y 


Pittsburgh, Pa 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


THE 


NORLIPP 


COMPANY 


Engineers:.... 


a Manufacturers 


Sub-contract facilities 
for die castings and 
metal stampings... . 


556 W. Congress St. Chicago, Ill. 





CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


i CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 


230 Park Ave., New York, 


Southport, 


, New York, 





ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp 

Roebling’s Sons Co., John A., 


ASBESTOS, PAPER. See Paper, Asbestos. 


BALANCING MACHINES. See Machines, 
Balancing. 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Masiboro, Mass 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“‘Dunco Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., 
**Lavolain.’’ 

Steward Mfg. Co., D. M. Chattanooga, Tenn 


BEARINGS, Ball and Roller 
McGill Mfg. Co., Valparaiso, Ind 


Cleve- 
, Subsidiary.) 
Trenton, N. J. 


Trenton, N. J 


Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car 
tridge.’’ 
S K F Industries, Inc., Front & Erie Ave., Philadel 


phia, Pa 
Timken Roller Bearing Co., Canton, Ohio 
Torrington Co., The, 56 Field, Torrington, Conn. 


BEARINGS, Needle 
McGill Mfg. Co., Valparaiso, Ind. 
Torrington Co., The, 56 Field, Torrington, Conn 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 
Bunting Brass & Bronze Co., Toledo, O 
General Electric Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass 
Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, New York 
Neveroil Bearing Co., 
tichardson Co., 


Section E-6, 1 


Wakefield, Mass “‘Graphex 
Melrose Park (Chicago), Ill. 


BEARINGS & BUSHINGS, Non-Metallic 


jrandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 


Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electri Co Plastics Dept., 
Plastics Ave Pittsfield, Mass 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
are **Lamicoid.’”’ 

National Vulcanized Fibre Co., 

Neveroil Bearing Co., Wakefield, Mass. ‘‘Woodex.’’ 

Richardson Co., Melrose Park (Chicago), Ill 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., 


BLADES, Fan. See 
Fan. 


BLOCKS, Pillow. 


Norma-Hoffman Bearings Corp., 


Section E-6, 1 


Wilmington, Del 


Wilmington, Del 


Wheels, Blower and 


Stamford, Conn 


S.K.F. Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa Rubber Flex.’’ 

BLOCKS, Terminal 

Millen Mfg. Co Inc., James, 150 Exchange, Malden 


Mass 


BLOWER WHEELS. See 
and Fan. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


BLUE PRINTING MACHINES. See 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N J. 

Harper Co., H. M., The, 2609 Fletcher, Chicago, I! 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Ohio Nut & Bolt Co., 612 Front, Berea, O 

Parker Co., Charles, The, Meriden, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Russell, Burdsall & Ward Bolt & Nut Co., 
s. = 


Wheels, Blower 


Ma- 


Tubes, 


Port Chester, 





Kyerson & Son, Inc., Jos. T., Chicago, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, II! 
Southington Hardware Mfg. Co., The, Southington, Con 
Whitney Screw Corp., Nashua, N. H. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The Meriden, Conn. 

Parker-Kalon Corporation, 198 Varick, New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. 

Pheoll Manufacturing Company, Chicago, Illinois 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester 
N.Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il! 

Southington Hardware Mfg. Co., The, Southington, Conr 

Whitney Screw Corp., Nashua, N. H 


BRANDING, Custom (For Plastics) 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, I1l 

BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., Peru, Tl (Prefinished) 

Revere Copper & Brass, Inc, 230 Park Ave., New York 
ie 


Western Cartridge C'o., (Brass Mill Div.) East Alton, Ill 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 
sunting Brass & Bronze Co., Toledo, Ohio 
Johnson Bronze Co., 570 8. Mill, New Castle, Pa 


BRONZE SHEETS. See 
Copper. 


BRUSH SEATERS. See Seaters, Commu- 
tator Brush 


BRUSHES, Commutator ' 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
ill 

General Electric Co., Schenectady, N. Y. ; 2 

Keystone Carbon Co., Inc., St. Marys, Pa. ‘‘Equaload 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N 4 

Pure Carbon Co., 


3rass, Bronze and 


1909 Nobrac, St. Marys, Pa. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


CABINETS & BOXES, Stamped, Metal 
Var-Metal Products Corp., 3262 49th, Long Island City 
me 


CABLE, Armored 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
a 3 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Blidg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


N. Y. 
foston Insulated Wire & Cable Co., 
General Elec. Co., Schenectady, N. 
‘*Versatol.’’ : 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. ¥ 


Dorchester, Mass 
4 “‘Glyptal,”’ 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II! 
Zoston Insulated Wire & Cable Co., Dorchester, Mass 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

Holyoke Wire & Cable Corp., 


CABLE, Thermostat 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
nN. 3 


710 Main, Holyoke, Mass 


Ansonia Electrical Co., The, Ansonia, Conn 
Zoston Insulated Wire & Cable Co., Dorche ster, Mass 
Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Varnished Fabric ; f 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
Re 


CADMIUM PLATING 
Udylite Corp., 1651 E. Grand Blvd., 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. 


CASTINGS, Aluminum 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


CASTINGS, Die 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 
American Brass Co., Waterbury, Conn. - 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’’ (Magnesium Alloy.) 
Norlipp Co., The, 556 W. Congress, 


CASTINGS, Iron and Steel : 
Saginaw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich. 


CASTINGS, Magnesium Alloy ; 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**Dowmetal.”’ 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, N. Y¥. 
Monel.”’ 


Detroit, Mich 


See Condensers. 


Chicago, Tl. 
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FOR precision TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped, back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 


Forestville, Connecticut 





PROMPT DELIVERY ON 


COIL WINDINGS 


Vacuum Impregnated . . . Bobbin and Form Wound 
% This is your dependable source of supply for all 
types of Magnet and Solenoid Coils for all purposes. 
We have a fully equipped plant with facilities to 
serve you for special requirements. 

Let us help you—-Write—Wire—Phone. 

We will gladly send our Facilities Record—ask for it! 
We also do coil winding to Government Specifications. 


ELECTRO UNITS SUPPLY CO. 


4203 W. Fullerton Ave. CHICAGO, ILL. 
Fhone: Albany 6680 





MAINTAIN WIRE STRIPPING 
Production Schedules 


with Proven 


SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 





Write for complete information — sending wire samples — no obligation. 


THE WIRE STRIPPER CO., 27°? fcimer ox 
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WITH THIS A 


This AC relay operates 
in any position within 
45° of vertical with 
absolute precision and 
accuracy. With a test 
record of 10,000,000 
continuous operations 
without a failure, the 
foolproof operation of 
this relay can't get out 
of order. The H-B relay 
is available with a di- 


CORROSION AND versity of mountings in- 





DUST PROOF 
cluding a completely 
: HIGH SPEED h ; ‘ 
% OPERATION ‘ oused unit. Listed un- 
be © der the Re-examination 
o ONLY ONE : a 
S eetaecdicinees Service of the Under- 






MERCURY TO 
MERCURY BREAK 


writers’ Laboratories. 






Write today for Bulle- 











NO AC HUM 


OR CHATTER tin B. 











H-B ELECTRIC COMPANY, Inc 
MANUFACTURERS OF OD Hecraicar DEVICES 


2503 NO. BROAD STREET, PHILADELPHIA, PA. 


NO PROBLEMS — 





& 


& 












































































Pure tungsten contacts manufactured to 
our blueprirt specifications. 
nterested manufacturers can obtain samples 
for testing. 
hen inquiring, send sketch or blueprint 
showing all essential dimensions. 


GENERAL TUNGSTEN 
Lulz Ca tk ee Te 
500—23rd ST., UNION CITY, N. J. 


— COILS— 


Form Wound 
Paper Section 
Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 





¥ 
EUR 1 


57 EAST ALPINE ST 


tes 


NEWARK, N. J 


to contro! electrically the 
flow of 


Air—Gas—Oil—Brine 
Hot or Cold Water, etc. 
Send for Catalog 


MAGNATROL 
VALVE CORP. 


56 Beekman St. 
NEW YORK, N.Y. 

























MAGNETIC VALVES 


CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

a ane Co., Dept. 21, 196 Varick, New York, 


CERAMICS, Bushings, Washers, 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O. 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

a Elec. & Mfg. Co., East Pittsburgh, Pa. 
*Prestite.”’ 


CHOKES. See Transformers. 


CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., The, Newburyport, Mass. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
“*Re-Cirk-It.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


CLEANING COMPOUNDS. See Com- 
poundg, Cleaning. 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., The, Newburyport, Mass. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., 
Cincinnati, (Mariemont) O. 

Jefferson Electric Co., Bellwood, III. 

Jones. Howard B.. 2300 Wahansia Ave., Chicago, Ill. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

ae S Co., Wm., 276 Fourth Ave., New York, N. Y. 

urbo. 

Senne Some. . America, Cliffwood, N. J. 

eneral Electric Co., Section M-622-12. Appliane 
Merchandising Dept., Bridgeport, Conn. ee 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Irvington Varnish & Insulating Co., Irvington, N. J. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N.Y. “‘Armatite,”’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLOTH, Tracing. See Drafting Room 
Materials. 


CLUTCHES 
Carlyle Johnson Machine Co., The, Manchester, Conn. 
Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Unite and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 
Acme Wire Co., New Haven, Conn. 
—— Wire & Cable Co., 25 Broadway, New York, 


Coto-Coil Co., Inc., 75 Williard Ave., Providence, R. I. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dano Elec. Co., 93 Main, Winsted, Conn. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 

Doyle, Inc., 
cago, Ill 

—. Auto-Lite Co., The, Wire Div., Port Huron, 

cn. 
General Elec. Co., Schenectady, N. Y. 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 
Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 


Roebling’s Sons Co., John A., Trenton, N. J. 
COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 
Ideal Se Dresser Co., 1008 Park Ave., Syca- 
more, x 


Special 


Station ‘“‘M’”’ 


Washington 


James W., 2734 North Pulaski Road, Chi- 


COMPOUNDS, Cleaning and Paint Stripping 
Oakite Products, Inc., 18H Thames, New York, N. Y. 


CONDENSERS, Electrolytic Filter 

Aerovex Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

General Elee Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 

“ee Specialties Co. [Resistor Div.], North Adams, 
ass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 

— Specialties Ce. [Resistor Div.], North Adams, 
ass. 


CONDENSERS, Variable 


Millen Mfg. Ce., Inc., James, 150 Exchange, Malden, 
Mass. 


CONNECTORS, Solderiess 

Aircraft-Marine Products, Inc.. 286 N. Broad, Eliza- 
beth, N. J. 

An Wire & Cable Co., 25 Broadway, New York, 


CONNECTORS, Wire 

Aircraft-Marine Products, Inc.. 286 N. Broad, Eliza- 
beth, N. J. 

Alden Products Co., 186 N. Main, Brockton, Mass. 


we Wire & Cable Co., 25 Broadway, New York, 


Cuyahoga Spring Co, 10322 Berea Rd., Cleveland, Ohio 








Dante Elec Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


Appliance and 


more, Ill. 
Ilsco Copper Tube Products, Inc. “—_", 
Cincinnati, (Mariemont) O. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
Krueger & Hudepohl, Third & Vine, Cincinnati, 0. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Til 


Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N. Y. 


CONTACTS, Metallic 

Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y. 

Callite Tungsten Corp., 547 39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10200 Meech Ave., Cleveland, 


Station 


Fansteel Metallurgical Corp., North Chicago, Ill. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro. Mass. ‘ 
General Tungsten Mfg. Co., 502 23rd, Union City, N. J. 
Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 

(21), Pa. ‘“‘Gibsiloy.”’ 
Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Metroloy Co. Inc., 57 E. Alpine, Newark, N. J. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Elisa- 
beth, N. J. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Eagle Signal Corp., Moline, I! 

Electron Equipment Corp., Palm_ Springs, Cal. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co.. 99 Plum, Trenton, N. J. 

Square D Company, 4041 N. Richards, Milwaukee, Wis. 

United Cinephone Corp.. Torrington, Conn. . 

Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONTROLS, Electronic 
Continental Electric Co., 903 Merchandise Mart., Chicago, 
iil 


Electron Equipment Corp., Palm Springs, Cal. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Tl. 
General Elec. Co., Schenectady, N. Y. 

Instrument Specialties Co.. Inc., Little Falls, N. J. 
United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥. 
Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Barber-Colman Co., Rockford, Ml. 
Fenwal Incorporated, = _—_ eames, Mass. 
Elec. Co., Schenectady, > . 
oon Eee. Ce, Inc., 2503 oe Philadelphia, Pa. 
Jefferson Elec. Co., Bellwood, Ill. s 
Magnatrol Valve Corp.. 56 Beekman. New York, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 
Minneapelis-Heneywoht Regulater Co., 2810 Fourth Ave., 
S., Minneapolis, nn. 
Spencer Thermostat Co., 103 Forest, Attleboro, Mass. 
Low Voltage.) 
widtasieae Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Rotary. See Motors. 


COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark. N. J. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER, Thin-Sheet (€lectro-Deposition) 
American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords e 
(See aiso Cable, Heavy Duty; Flexible Leads; Wire 

Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Steel & Wire Co.. Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
x. < 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

General Elec. Co., Section Y-721-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘Deltabeston. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A.. Trenton, N. J 
United States Rubber Co., 1230 Sixth Ave., New York, 
My ae 


CORD SETS 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Section Q-922-12. Appliance and 

Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
““Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


ELECTRICAL MANUFACTURING 
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METAL STAMPING SERVICE 
DRAWING 


STAMPING 
GF @ FORMING 
Small Metal Parts 


J 
in “o 


Ee Brass, Copper & Steel C@ 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 





Made from the best 
of materials — care- 
fully designed — 
accurately sized — 


Sherman Fuse Clips 
are an unusually ser- 
viceable and satis- 


CLIPS 


| Specify 
Sherman 
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factory line. Ferrule 
types are made of 
special Bronze. 
Knifeblade types are 
heavy, special temper 
spring copper. Write 
for catalog giving full 
specifications. 


H. B. Sherman Mfg. Co. 
Battle Creek, Mich. 


Es 


* Parachute flares—bomb components—bomb releases—ammuni- 
tion boxes—fuse parts—electrical controls—aircraft fuel tanks—these 
are but a few of the armament assemblies where Central Screw 
Company products have been used, and more important, re-specified. 


Central’s fast and accurate “cold upset’ method of fabricating small 
parts in steel, brass and other suitable materials speeds deliveries. 
Heat treating expertly done. Plating applied to Government speci- 
fications. Write 


CENTRAL SCREW COMPANY “3.3%. 








CORES, Transformer. 
Magnetic 


See Laminations, 


COUNTING DEVICES 
Durant Mfg. Co 1962 North Buffum 
Productimeters 
Production Instrument Co 710 W Jackson 
Chicago, Tl 
Veeder-Root, Inc 


Milwaukee, Wis 
Bivd., 


Hartford, Conn 


COUPLINGS, Flexible 
Cullman Wheel Co., 1352-E Atgeld 
Guardian Utilities Co., 215 E 
City, Ind 
Hilliard Corp 


Chicago, Tll 
Michigan, Michigan 


Dept. E-5, 106 W. Fourth, Elmira, N. Y 


Lord Mfg. Co., Erie, Pa (Bonded Rubber) 
Lovejoy Flexble Coupling Co., 5020 W. Lake, Chicago, 
Til 


Richardson Co., Melrose Park 
Torrington Mfg. Co., 


(Chicago), Til 
Torrington, Conn 


CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave Chicago 
Il} 
Hunter Pressed Steel Co Lansdale, Pa 


Speedway Mfg. Co., 1828 S. 52nd Ave Cicero, Til 


Trico Fuse Mfg. Co., Milwaukee, Wis Opto- Matics 
Levomatics Drip- Drop 

CUTOUTS 

Chase-Shawmut Cc The, Newburyport, Mass Shawmut 

DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicag Til (Ceramic Decorated Glass & Metal) 

Federal Products Corp 1144 Eddy, Providence, R. I 


Mille Mfg. Co Inc James, 150 Excharge, Malden, 
Mass 
DIE-CASTINGS. See Castings, Die. 


DIES, LAMINATIONS 





Chicago Molded Products Corp 1024 N. Kolmar Ave 
Cc} 

Rict 0., Melrose Park (Chicago Til 

Ste Wm. P., 424 St. Pau Rochester, N. Y¥ 
DOWEL PINS. See Pins, Dowel 


DRAFTING ROOM MATERIALS 
Arkwright Finishing Co., Providence, R. I 
Charles Bruning Co., Inc 100 Reade, New York 
Holliston Mills, Inc Norwood, Mass Micro 


m = 
Weave 


NTIM 
BX wis AT A . 


“WN -PREMIUM/ 


Have L-R Type ““W" Couplings on guard against 
shutdowns and tear-downs for cushion changes. 
Correct MISALIGNMENT 


with 
L-R 


FLEXIBLE 
COUPLINGS 
Type “W" for heavy duty. 
Bores 1'~"’ to 16°4"’. Send 
for complete L-R Catalog 
and handy Selector Charts. 


RS ea ee a ee 


S020 W. LAKE STREET CHICAGO, ILLINOIS 










INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 





THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown, N. J. 













GEARS FOR VICTORY BY 
28 ke 





We specialize in 
PRECISION CUT 
GEARS of all types 


Send us blue prints or other 
specifications and cet our 
prices on your 
ments. 


TAL RRL ee 


MASSACHUSETTS 





require- 


SPRINGFIELD 


Keuffel & Esser Co., 
Ozalid Products Div 


Hoboken, N. J 


General Aniline & Film Corp 


Ansco Rd., Johnson City, N. Y¥. (Materials for White- 
prints ) 

Post Co., Frederick, Box 803, Chicago, Ill 

DRIVES, Machine Tool 

Cullman Wheel Co., 1352-E. Atgeld, Chicago, Ill 

Lima Electric Motor Co., Lima. Ohio 

Master Electric Co., Dayton, O 

DRYERS Atmospheric, Vacuum 

Stokes Machine C F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphiz Pa 

ELECTRICAL SHEETS. See Sheets, Elec- 
trical 


ELECTRONIC CONTROLS. 


Electroni« 


ELECTROPLATING EQUIPMENT 


See Controls, 





Genera Ele Cr Appliance & Merchandise Dept 
Bridget Conr 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich 

ENAMELS. See Finishes 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave Chicag ll 

EYELETS 

American Brass Co Waterbury Brass Goods Branch 
Waterbury Conn 

Platt Br & Co Waterbury, Conr 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan 

FELT 

American Felt Co In Glenville, Conr 

Western Felt Works 4031-4119 Ogden Ave Chicago, Il 

FERRULES 

American Br ( Waterbury, Conr 

Pattor MacGuyer Co 17 Virginia Ave Providence, 
R. I 

Revere Copper & Brass, Inc 130 Park Ave New York, 
a 

FILTERS, Radio Interference. See Con- 


densers 
FIBRE, Phenol. See 
FIBRE, Vulcanized 


Plastics 





Sheet and R Gaskets Washers Screw Machine 
Products see also Tubing Vuleanized Fibre 
Brandywine Fibre Products Cec 1402 Walnut, Wilming 

De 

Insulatior Manufacturers Cort 565 Ww Washington 
Blix cl I 

Mica I i ( Dept. 21, 196 Varick, New York 
x. 2 

National V anized Fibre Co Wilmington, D Peer 
es \ Cot 

Solar M Corr Bayonne, N. J 

Tavlor Fibre ¢ Norr wn, Pa 

Wilmir Fibre Spe alty ce VW ir De 
} oO 1 

FINISHES 
Paint I Ename 

\ ( ( isd M Provide I I 

4 ( f America, f B I 
Pp 

Ault & Wiberg Corp., Dept. E.M.M., 75 Varick, New 
York, N. ¥ Polymerit 

I I M ( I 70S Ave N 
¥ N \ 

H ( 42 Ste Ave Brooklyr ms a 

M c& W ( Newark N J Cop 

N Ww \ I Mutual H e Bldg Da Ohi 

FLEXIBLE LEADS AND WIRING HAR.- 
NESSES 

Alden Pro ( 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable (¢ 25 Br iwa New York 
xX. ¥ 

Bel de M ( 633 W. Van Bure ( I 

I Wire & ¢ ( Dore! r, Mass 

‘ } ‘ S y ()-9 A 
M D Bridgey Cont 

Holyoke Wire & Cable Cory 710 Main, Holyoke, Mass 

FLUORESCENT SOCKETS. See kets 
Lamp 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y 

FREQUENCY CHANGES. See Motors. 

FUSE METAL. See Aluminum, also Zinc. 

FUSES, Enclosed 

Chase x ( The Newburyport Mass Shaw 
mut Shur-Lag Therm-A-Triy 

Dante Ele Mfg. Co Bentam Conr 

Gene Ele ‘ Se Q 922-12 ApI 

Mer e Dept Bridgeport, ¢ 

Jefferson Elect 0.. Bellwood, Ill 

Lit Ravenswood Ave., Chicago. I) 

Trico Fuse Mfg. Co., Milwaukee, Wis Tri Kant 
ark 

FUSES, Potential 

Littelfuse, Inc., 4753 Ravenswood Ave Chicago, Il 


GASKETS, Felt. See Felt 
GASKETS, Fibre. See Fibre, Vulcanized 
GASKETS, Rubber 





Acadia Synthetic Products Div., Western Felt Works 
4031-4119 Ogden Ave Chicag Tl) 

GAUGE GLASSES 

Rohm & Haas ¢ 223 mn Square, Phila 
jlelphia, Pa plastic). 

GAUGES, Air Gap 

Ideal Commutator Dresser Cc 1008 Park Ave Syca 
more, I 

GAUGES, Vacuum 

Continental Electric Co., 903 Merchandise Mart., Chicagc 
Tl 

Stokes Machine Co, F. J., 5996 Tabor Rd., Olney P O 
Philadelphia, Pa 

GEARS AND PINIONS, Metal 

Geer Specialties, Inc., 2650 W. Medill Ave., Chicago, 


Mi. 





Perkins Machine & Gear Co., 
Thompson Clock Co., H. C., 


Springfield, Mass 


Bristol, Conn 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 
cinnati, O 


4638 Spring Grove Ave., Cir 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicag 
Ill 

General Electric Co Plast ic Dept Section E-¢ 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’ Textolite 


Mica Insulator Co 
N. Y.  ‘“‘Lamicoid.’ 
National Vulcanized Fibre Co., 
Perkins Machine & Gear Co., 
Richardson Co., Melrose Park 


Dept. 21, 196 Varick, New York 
Wilmington, Del 
Springfield, Mass 
(Chicago), Il 


Synthane Corp... Oaks, Pa (Graphited. ) 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co Wilmington De! 
Ohmoid 


GEAR MOTORS. See Motors 


GEAR STOCK, Laminated. See Plastics 
also Gears & Pinions, Non-Metallic 

GENERATORS. See Motors, also Plating 
Generators 

GLASS 


(See also Saturated.) 


Corning, N. Y¥ 


Tubing & Sleeving 
Corning Glass Works, Insulation Div., 


GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp Toledo Ohte 
Fiberglas 


GLUE POTS. See Pots and IL: 
GUARD LAMP, Portable 
McGill Mfg. Co Valparaiso, Ind 
HANGERS, Ball and Roller Bearing 


S K F Industries, Inc., Front & Erie Ave Philadel 
phia, Pa 


HARNESSES, Wire. See 
HEATING ELEMENTS. 


Elements, Resistance 


idles 


Flexible Leads 


Se e I 
Heating 
INSTRUMENTS, Drawing 


Post Co Frederick tox 803, Chicago, Ill 


INSTRUMENTS, Laboratory Standard 
Biddle Co., James G 1211-13 Arch, Philadelphia, Pa 


Inits and 


DeJur-Amsco Corp Dept EM5! Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, 1)! 

General Elec. Co.. Schenectady, N. Y 

Instrument Specialties Co Inc Little Falls, N. J 

Shalicross Mfg. Co Collingdale, P 

Simpson Elec. Co 5200 Kinzie, Chicago, Tl 

Triplett Elecl. Instrument C« Bluffton, O 

Weston Elecl. Instrument Corp 82 Frelinghuysen Ave 
Newark, N. J 

Westinghouse Elec & Mfg. Co East Pittsburgh, Pa 


INSTRUMENTS, Portable and Switchboard 


tiddle Co James G 1211-13 Arch, Philadelphia, Pa 


De-Jur-Amsco Corp Dept. EM51, Shelton, Conn 

Ferranti Electric, Inc., 30 Rockefeller Plaza New 
York. N. ¥ 

General Elec. Co., Schenectady, N. Y 

Simpson Elec. Co 5200 Kinzie, Chicago, Il 

Triplett Elecl. Instrument Co Bluffton, O 

Ww agner Ele Corp., 6400 Plymouth Ave St. Louis, Mo 

We Elecl. Instrument Corp 582 Frelinghuysen Ave., 
New ark, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


INSTRUMENTS, Precision Measuring 


Federal Products C« 1144 Eddy, Providence, R. I 


INSTRUMENTS, 


Tachometers, 


Speed indicating. See 


INSULATION (Insulating) (Insulators) 

seads See Beads, Insulating 

Bushings See Ceramics 

Ceramic See Ceramic 

Cloth See Cloth, Insulating 

Composition See *lastics 

Compounds See Varnish, Insulating ulso Wax and 
Compounds 

Fibre See Fibre, Vuleanizer; also Plastics 

Fibre Glass See Glass-Fibre Insulatior 

Lava. See Lava 

Mica See Mica 

Molded See Plastics 

Paper See Paper, Insulating 

Phenolic Fibre See Plastics 

Plastics See Plastics 

Porcelain. See Porcelain 

Slot See Paper, Insulating; also Cloth, Insulating 

Tape See Tape 

Tubing See Tubing, Varnished Fabrics; also Tut 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre 

Varnish See Varnish, Insulating 


Vulcanized Fibre. See Fibre 
Wax. See Wax and Compounds. 


IRONS, Soldering. (Soldering 
chines & Control Stands.) 


Irons, Ma- 


General Elec. Co., Schenectady, N. Y 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, II] 
Stanley Tools Division of the Stanley 
tain, Conn 
Sta-Warm Elec. Co., 565 N. Chestnut. Ravenna, O 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


JUMPERS, Bonding 
Airecraft-Marine Products, Inc 284 North Broad, Eliza- 
beth, N. J. 


KNOBS, Radio and Instrument 
Alden Products Co., 186 N. Main, Brockton, 

American Insulator Corp., New Freedom. Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, II 

Imperial Mok led Prods 
cago, III 

Kurz Kasch, Inc., 


Works, New Bri- 


Mass 


Corp., 2921 W Harrison, Chi- 


Dayton, O 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, II. 

LACQUERS. See Finishes. 


ELECTRICAL MANUFACTURING 














3—Contact must be tight at all points. 


MAAK 


Send your transformer problems 
to Acme and let an organiza- 
tion of transformer specialists 
help you design transformers to 
exacl'y meet the performance 
requirement of your applica- 
tion. For example:—here are 
two special production designs 
bearing on war production 
The top illustration is a 115 
volt, single phase, 60 cycle 
primary, 75 volt, 1600 ampere 
secondary transformer used for 
special welding purposes. In 
circle are illustrated two mo- 
bile, sealed case transformers 
used in short wave radio com- 
munication units 


What are your Transformer 
Applications? 


The Acme Electric & Mfg. Co. 
35 Water St., Cuba, New York 


MUST GRIP TIGHTLY AT ALL POINTS ws 


ITIS A 


CONTACT-MAKING DEVICE 


LITTELFUSE Clips are not just ordinary clips—they are 
specially designed for maximum contact and depend- 
ability with instrument and aircraft fuses. For longest 
service: 


1—Be sure Clips are bright and clean. 


2—Do not Insert fuse in live circuit, 


terminal burr—poor contact. 





OKO WO SSAA SSAA sn WW ROX 


WANTED! 


| ‘To 











LITTELFUSE — Beryllium 
May make Copper Fuse Clips. New ab 


loy of great tensile strength 


Pressure is required to insert fuse in 
Avoid misshapen clips. Use Triple-Grip Li telfuse Beryllium Copper 


Send for new Bulletin on Littelfuse Beryllium Copper Fuse Clips—contains technical 
data, properties, etc. 


LITTELFUSE INC. 


SSR SRS 


NEW PRODUCTS 


MANUFACTURE AND SELL 


—ON ROYALTY BASIS 


Internationally known company recognized for qual- 


ity products is interested in adding perfected metal 
products with merit to present line. Modern com- 
pletely equipped factory with large, medium and 


small machine tools operated in a progressive manner 


available, together with established sales contacts. 


Post-war items with potentialities of definite interest. 


Write Box JP-750, c/o Electrical Manufacturing, 
1250 Sixth Ave., New York, N. Y. 


" SONAR RRR EARS 
e i WVUUODQhOWAAAY#» 


SEPTEMBER 1942 


x clip. 


4753 Ravenswood Avenue, Chicago, Ill. 


A 


ae 
RHEOSTATS =~ 
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1 to 200,000 ohms in st 


single or dual units. sos 

Custom-crafted in the — 

tradition which has — 

ES: 

earned world-respect. ae 

tis ;' Special attention to in- oe 

oe wien dividual needs. emu 


Write, wire or phone for new 
Catalog 1-61, Dept. B tilt 
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Self locking 


HOLLOW SET SCREWS | 
with the 
‘K nurled Points 




















TAS 


BRACED 


When tightened as usual, the 
knurled points of ‘Unbrako””’ 
Self-Lockers ‘dig in’ and hold | 
tight against vibration and jarring. Yet they can be : 
easily “backed out’ with a wrench and used again. | 

: 





















U.S. & Foreign 
Pats. Pend. 


“Unbrako"’ Self-Locking Set Screws are accurately 
made and have amazing strength. 
They are available in sizes from 
No. 4 to 114” diameter. 

send for the ““Unbrako’’ catalog 


Knurling of Socket 
Screws originated 


with “Unbrako”’ 
years ago. 





STANDARD PRESSED STEEL Co. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 









ae 


UNDERWRITERS APPROVED MODEL 100 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 





MOLDED PLASTIC 


LEMS 


FOR PILOT LIGHTS 


We offer two standard sizes with good 
delivery. Concave cupped lenses in all 


colors. (!%4¢" and 1%” diameter.) 


Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown, N. J. 


SIGNAL, 
gee 
INDICATOR 


of highest quality. 
Mets met) 
to 250. We invite 
inquiries from 
manufacturers. 


_J HERZOG 
MINIATURE LAMP WORKS 


te Established 1911 
LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


NALCO 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil- 
vered or Clear Glass 
tvpes. 

Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis. Mo. 

















INFRA-REO 
DRITHERM 


SOLDERLESS 
AND 
SOLDERING 


write DANTE ELEC. m7 


BANTAM, CONNECTICUT 





LAMINATED PLASTICS. 


LAMINATIONS, Magnetic 
Thomas & Skinner Steel Prod. Co., 
dianapolis, Ind. 


See Plastics. 


1128 E. 23, In- 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 


Herzog Miniature 
Ave., Long Is 


Lamp Works, Inc., 12-19 Jackson 


land City, N. 


North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo. 

Warren Lamp Co., Warren, Pa. 

LAMPS, Ultra-Violet 

Continental Elec. Co., 903 Merchandise Mart, Chicago, 


Ill. 


General Elec. Co., Lamp Dept., Nela Specialty Div., 
J. 


410 Eighth, Hoboken, 

LATHES 

Gisholt Machine Co., 1119 E. Washington Ave., Madi- 
son, Wis 

Lima Electric Motor Co., Lima, Ohio 

South Bend Lathe Works, South Bend, Ind. 

LAVA 

American Lava Corp., Chattanooga, Tenn. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, IIl. 


LIGHTS, Pilot or Indicator 


Alden Products Co., 186 N. Main, Brockton, Mass. 
Dial Light Co. of America, 90 West, New York, N. Y. 
Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill. 


General Control Co., Cambridge, Mass 
General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
ith, Hoboken, N. J 





Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 

Kirkland Co., H. R., Morristown, N. J. 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

LIMIT SWITCHES. See Switches, Limit. 

LUGS, Copper 

Aircraft-Marine Products, Inc., 286 N. Broad, Eliza- 
beth, N. 

Burndy 459 East 133rd, New 


Engineering Co., Inc., 

York, N. Y 

Chase-Shawmut Co., The, Newburyport, 
Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commut ator Dresser Co., 1008 Park Ave., Syca- 
more, ll 

Ilsco Copper Tube & Products Inc., 
Cincinnati, (Mariemont) O. 

Krueger & Hudepohl, Third & Vine, Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

MACHINE SCREWS. See Nuts & 
Screws, Machine. 

MACHINES, Balancing 

Gisholt Machine Co., 1119 E. 
ison, Wis. 

MACHINES, Die Casting 

Kux Machine Co., Dept. E, 3930-44 W. 
cago, Ill. 


MACHINES, Impregnating 
Stokes Machine Co., F. 5996 Tabor Rd., 
Philadelphia, Pa 


MACHINES, Marking & Stamping 
Altair Machinery Corp, 55 Vandam, New York, N. Y. 
Markem Machine Co., 42 Emerald, Keene, N. H. 


Mass. 


Station ‘“‘M’’, 


Bolts, 


Washington Ave., Mad- 


Harrison, Chi- 


Olney P. O. 


MACHINES, Metal Duplicating (Without 
Dies) 
(Benders—Brakes—Shears) 





O’Neil-Irwin 
Minn 


MACHINES, Numbering 

Altair Machinery Corp., 55 VanDam, New York, N. Y. 

Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, 
(Black & White Prints) 

Hunter Electro-Copyist, Inc., 430 S. 
N. Y 





Co., 309 8th Ave. S. Minneapolis, 





New York, N. Y. 


Warren, Syracuse, 
Oza 
A 
chines 
Pease Co., C. F., 2605 W. 
lll (Blueprint Machines) 
MACHINES, Riveting 


Chicago Rivet & Machine Co., 
Bellwood, Til. 


MACHINES, Screwdriving 


lid Products Division General Aniline & Film Corp., 
sco Rd , Johnson City, N. Y. (Whiteprint Ma- 








Irving Park Rd., Chicago, 


9609 W. Jackson Blvd., 


Detroit Power Screwdriver Co., 2813 W. Fort, Detroit, 
Mich 

Stanley Tool Div. of the Stanley Works, New Britain, 
Conn. 


MACHINES, Wire Measuring 
Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 
Fairbanks, Morse & Co., Dept. E26, 
Ave., Chicago, Ill. 


MAGNETS, Lifting 

Nothelfer Winding Laboratories, 
Trenton, N. J. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 


MAGNETS, Permanent 

Belden Mfg. Co.. 4633 W. Van Buren, Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Ins., P. R., Indianapolis, Ind. 

Thomas & Skinner Steel Prod. Co., 1128 E. 23, In- 
dianapolis, Ind. 


METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y. 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


“‘Callifiex.’’ 
Chace Co.. W. M., 1608 Beard Ave., Detroit, Mich. 
of Metals and Controls Corp., 34 


General Plate Div. 
Forest, Attleboro, Mass. ‘“Truflex.’’ 


600 So. Michigan 


110 Albemarle Ave., 
Cleveland, O. 





Wilsor Co., H. A., 105 
**Wilco.”’ 


METALS, Colored. See Metals, Prefinished. 
METALS, Pre-finished 


Chestnut, Newark, N. J. 


(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., Peru, Ill. ‘‘Nickeloid,’’ ‘‘Tint- 
Metal.”’ 


Thomas Steel Co., Warren, O. 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., 
(31), Pa. “‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

METERS. See Instruments. 

MICA 


Brand & Co., Wm., 


Pittsburgh 


276 Fourth Ave., New York, N. ¥ 


General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, II. 

Macallen Co., 16 Macallen, Boston, Mass. 


Mica Ins ulator Co., Dept. 21, 
ec oes ‘Micanite.”’ 
New England Mica Co., 

“ow or 


196 Varick, New York, 
Inc., Waltham, Mass. ‘“‘Y-26,’’ 


Richardson Co., Melrose Park (Chicago), Ill. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 

Wire, Rods, Sheets, Special Shapes. 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


Fansteel Metallurgical Corp., North Chicago, III. 

Mallory & Co., P. R., Inc., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., East Pitts burgh, Pa. 
a ae 


Wilson Co., H. A., 105 Chestnut, Newark, 

MOTOR-GENERATORS. See Motors. 

MOTOR STARTERS. See Controllers, Mo- 
tor. 

MOTORS 


Alliance Mfg. Co., Dept. H, 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, III. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, III. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, = 

Dumore Company, 102E, Racine, Wis. 

Eicor, Inc., 1062 W. Adams, Chicago, III. 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. F26, 600 So. Michigan 
Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. 

General Industries Co., Dept. 10, 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 

Kato Engineering Co., 61 Elm, Mankato, Minn. 

Kingston-Conley Electric Co., 86 Brook Ave., 
Plainfield, N. J. 

Leland Elec. Co., Dayton, O. 

Lima Electric Motor Co., Lima, Ohio. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Il. 


Alliance, O. 


Y 
Elydia, O. 
“*Synchron.”’ 
Conn. 


North 


Cleveland, O. 


Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Cleve- 
land, O. 

Signal Elec. Co., Menominee, Mich. 

Smith Mfg. Co., F. A., 101 Davis, Rochester, N. Y. 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 
Wesche Elec. Co., B. A., 1628 Vine, Cincinnati, Ohio 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
MOUNTINGS, Rubber 
Lord Mfg. Co.. Erie. Pa. 
United States Rubber Co., 12 
as. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y-. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
nm. F 


Seymour Mfg. Co.. 49 Franklin. Seymour, Conn. 
Western Cartridge Co., (Brass Mill Div.) East Alton, Ill. 


NUTS, Machine See Bolts, Nuts 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Palnut Co., Inc., 65 Condier, Irvington, N. J. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 
Central Screw Co., 
Parker-Kalon Corp., 


30 Sixth Ave., New York, 


Screw. 


3519 Shields Ave., Catenge. Til. 
198 Varick, New York, = 


OHMMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS. See Cups, Oil & Grease. 

OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., oa te N. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

PAINT. See Finishes. 

PANELBOARDS 


Adam Elec. Co., Frank, St. 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co., 
Chicago, Ill. 


PAPER, Asbestos 
Burnside Co., The, East Hartford, Conn. 


PAPER, Gummed 
Paper Manufacturers Co., 


Louis, Mo. 


1752 Waveland Ave., 


Philadelphia, Pa. ‘‘Neutrelec.’’ 


ELECTRICAL MANUFACTURING 
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Specify DRAKE Dial and Jewel LightAssemblies 
yy Dependability is imperative in war material. 
Ne Light Assemblies for signal or illumination are 
wy! N designed and precision-built for the hardest kind 
Nos 4 of service. That's why most leading aircraft. 
radio, and electrical manufacturers specify 

them regularly. 
keeping pace with all war requirements. Drake Assemblies are 
available in a big variety of Standard and Special Types. A 
catalog and the cooperation of our engineers are yours for 

the asking. 


Only the best is good enough. Drake Miniature 
Although demand has grown enormously, our production is 
1713 W. HUBBARD ST. e CHICAGO, U.S.A. 





GG)... offers a STANDARD LINE 
SER 


of 
THREE-PHASE BALL BEARING MOTORS 
FOR HIGH TORQUE SERVICE 








These 60 cycle motors—built in several ratings—can be depended 
on for highly efficient operation. They are recommended for 
any heavy duty power service. 


Careful dynamic and static balancing assures smooth running. 
Fine performance is further assured by grinding bearing sur- 
faces of shafts on centers. Rotors are silver alloy brazed; rotor 
and stator laminations are annealed after punching. 


These powerful, cool 
running motors will 
provide the maxi- 
mum in performance 
under heavy duty 
requirements. Ask 
for details on sizes. 
speeds and ratings. 


ALSO 
TWO PHASE MOTORS 
CAPACITOR START 
MOTORS 


SPLIT-PH ASE 
MOTORS 





KINGSTON-CONLEY ELECTRIC CO. 


SEPTEMBER 1942 








86 BROOK AVE., NORTH PLAINFIELD, N. J. 


TO CRITICAL 
METAL 
PROBLEMS 


Phone Youngstown 4-3184 


Learn How CMP Precision Light 
Gauge Strip Steel is Successfully Replacing 
More Critical Metal 


Don't let shortages of light gauge copper, 
brass and other non-ferrous metals slow 
down your essential war production. Phone 
us immediately. Get the information and pro- 
duction data on CMP paper thin strip steel 
applications that release more critical metal. 


By utilizing the wide range of physical prop- 
erties available in CMP precision cold rolled 
strip it is possible that the vital service char- 
acteristics of your present material can be 
retained. 


It won't take long to find out if we can assist 
you as we have others. And it might be the 
answer for product improvement plus better 
production. Your call today could help speed 
the Victory. 


La | Pp 


} 
i - 


| PRELISION@ COLD waml ROLLED 
ell A 


THE COLD METAL 


PRODUCTS CO. 


Subsidiary of The Cold Metal Pro Co.. Youngstown. O 














Sistah 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
SS VANDAM ST., NEW YORK 


TRICO OILERS 


24-HOUR 
SCHEDULES 





for 












TRICO modern, unbreakable 
Oilers enable your machines to 
function 24 hours a day, 168 
hours each week. Keep bearings 
cooler — performance smoother 
—customers satisfied. MANY 
TYPES— MANY STYLES. 


WRITE FOR BULLETINS. 





MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built In our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts ere subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


NEUTRELEC 


tel Cla aD 


ACID-FREE 
GUMMED PAPER 


aah dala 


SHEETS AND TAPE 
For manufacturers of smail electri 


ils) reactors and paper tubes 


MADE BY 


es a a 


PHILADELPHIA, PENNSYLVANIA 


180 





TRICO FUSE MFG.CO. Milwaukee Wis. 





PAPER, Insulating 

Fish Paper, Press Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., 
‘*Turbo "e 

Brandywine Fibre Products Co., 
ton, Del. 

The Burnside Co., East Hartford, Conn. 

Cottrell Paper Co,, Inc., Dept. M, Fall Biver, 

Endurette Corp. of America, Cliffwood, N : 

General Elec Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, : 

Mica Ins ulator Co., Dept 21, 196 Varick, New York, 

ae 4 ‘Armatite,”’ “‘Duro,’” ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Peerless.’’ 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elec. 


Fiber Board, Fuller Board, 
New York, N. Y. 


1402 Walnut, Wilming- 


Mass. 


Washington 


& Mfg. Co., East Pittsburgh, Pa. 


PEGS, Armature 
Insulation Manufacturers 
Blvd Chicago, Ill 
Mica Insulator Co., Dept 21, 196 

ee 


Corp., 565 W. Washington 


Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del 
PENCILS 
Eagle Pencil Co., 703 E. 13, New York, N. Y. 


PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 
Sheet, Rod, Tube, Wire 
American Brass Co., Waterbury, Conn 
Bunting Brass & Bronze Co., Toledo, O 

J 


Driver-Harris Co., Haz.ison, N. J 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New 
York, N. Y. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

Western Cartridge Co., (Brass Mill Div.) East Alton, Il. 


PHOTO- COPYING, Paper and Machines 

Duophot rp 30 West 25th, New York, N. Y. 

Hunter Sacre o-Copyist, Inc., 430 S. Warren, Syracuse, 
n ¥ 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Labs Inc., 82 Meadow, New Haven, Conn. 

nae Electric Co., 903 Merchandise Mart., Chi- 
cago, Ill. 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conr.. 

Emby Products Co., 1800 West Pica Blvd., Los An- 
geles, Calif. 

G-M Laboratories, Ine., 4310 N. Knox Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y 


Mass 
Torrington, Conn. 


PILLOW BLOCKS. See Blocks, 

PILOT LIGHTS. See Lights, 

PINIONS. See 

PINS, Cotter 

Hubbard Spring Co., M. D., 
Mich. 

PINS, Dowel 


General Control Co., 
United Cinephone 


Cambridge, 
Corp., 


Pillow. 
Pilot. 


Gears and Pinions. 


575 Central Ave., Pontiac, 


Acme Industrial Co., 207 N. Laflin, Chicago, IN. 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Extruded 


Special Shapes, Tubing, Tape, Etc. 
Blum & Co., Inc., Julius, 532-540 W. 22nd, New 
York, N ; 


Brand & Co., William, 276 Fourth Ave., New York. 
N. Y¥ 

Extruded 
Irvington 


ton, 


*lastics, Inc., 
Varnish & 
J. 


Norwalk, Conn. 


Insulator Co., Dept. 56, Irving- 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic). 


Acadia Synthetic Products Div., Western Felt Works, 
4031-4119 Ogden Ave., Chicago, III. 


Alden Products Co., 186 N. Main, Brockton, Mass. 

American Cyanamid Co., Plastics Div., 30 Rockefeller 
Plaza, New York, N. Y 

American Insulator Corp., New Freedom, Pa. ‘‘Aico.’’ 
(Cold Molded.) 

——w Molded Products Co., 1753 N. Honore, Chi- 
cago, Ill. 

Auburn Button Works, Ine., Auburn, N. 


a 
Bakelite Corp., 30 E. 42nd, New York, N. Y. 
Barber-Colman Co., Rockford, III. 
Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 
Catalin Corp., 1 Park Ave., 
Celanese Celluloid 


Wilming- 


New York, N. Y. 
Corp., 180 Madison Ave., New 


York, N. Y 
Chicago Molded Products Corp., 1624 N. Kolmar Ave., 
Chicago, Ill 


Creative Plastics Corp., 963 Kent Ave., Brooklyn, N. Y. 
Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.’’ 
Durez Plastics & Chemicals, Inc., 1166 Walck 
North Tonawanda, N. Y 

Extruded Plastics, Inc., 

Formica Insulation Co., 
einnati, 

General 


Road, 


Norwalk, Conn. 
4638 Spring Grove Ave., Cin- 
Electric Co., 


Plastics Dept., Section E-6, 1 


Plastics Ave., Pittsfield. Mass. ‘“Textolite.’’ 
General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O. 
Imperial Molded Products Co., 2921 W. Harrison, 


Chicago, Il. 
Industrial Molded Products Co., 2035 Charleston, Chi 

cago, Ill 
Kurz-Kasch, Inc., 
Macallen Co., 16 


Dayton, O 


Macallen, Boston, Mass 


— Insulator Co., Dept. 21, 196 Varick, New York, 
= ‘Lamicoid.”’ 
saidwest Molding & Mfg. Co., 333 North Whipple, 
Chicago, Il. 
Monsanto Chemical Co., Plastics Div., Springfield, Mass 


National Vulcanized 
“*Phenolite.’’ 
Northern Industrial 
Boston, Mass 
Plax Corp., Hartford, Conn 
Richardson Co., Melrose Park (Chicago) IIl., 
Rogan Bros., 180 N. Wacker Drive., 
Rohm & Haas Co., 222 W. 
delphia, Pa Plexiglas 
(molding powder). 


Fibre Co., Wilmington, Del., 


Chemical Co., 11 Elkins, So 


“‘Insurok.”’ 
Chicago, Ill 
Washington Square, 
(sheets & rods) 


Phila 
Crystalite 





Stokes Rubber Co., 

Surprenant Elec. 
Mass. 

Synthane Corp., 

Taylor Fibre Co., 

Westinghouse Elec. 
“*Prestite.’’ 

Wilmington 
““Ohmoid.”’ 


PLATES, Carbon Resistance 


Joseph, Trenton, N. J. 
Insulation Co., 84 Purchase, Bosto 


Oaks, Pa. 
Norristown, Pa. 
& Mfg. Co., East Pittsburgh, P 


Fibre Specialty Co., Wilmington, D 


Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicer 
Il. 

Morganite Brush Co., Inc., 3304 48th Ave., Lor 
Island City, N. Y. ; 5 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa 


PLATES, Name 
Crowe Name Plate & Mfg. Co., 
Chicago, IM. 


PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, II). 
Electric Specialty Co., 213 South, Stamford, 
General Elec. Co., Schenectady, N. Y 


PLATING PROCESS, Nickel, 

General Elec. Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn. 
Udylite Corp, 1651 E. Grand Blvd., Detroit, Mict 
United Chromium, Inc., 51 East 42nd St., New York 
nm. &. 


1752 Waveland A 


Conn 


Zinc 
Appliance ar 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., 


PLUGS, Attachment 


Chicago, Ill. 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. . 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, II! 


General Elec Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn 


PLUGS, Expansion 
Hubbard Spring Co., M. 
Mich 


PLUG & CORD SETS 

Alden Products Co., 186 N. Main, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 

General Elec. Co., Section Q-922-12. 
Merchandise Dept., Bridgeport, Conn. 


Appliance ar 


D., 575 Central Ave., Pontiac, 


Chicago, Il 
Appliance and 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
PLUGS & JACKS, Radio 
Alden Products Co., 186 N. Main, Brockton, Mass. 


American Molded Products Co., 1753 N 
eago, Ill. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II! 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 186 N. Main, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 


POINTS, Electrical. See Contacts, Metallic. 
PORCELAIN 


Akron Porcelain Co., 
American Lava Corp., 
Colonial Insulator Co., 
Illinois Electric Porcelain Co., Macomb, Ill. 

Imperial Porcelain Wks., Inc., Trenton, N. J. 
Knox Porcelain Corp., Knoxville, Tenn. 
Louthan Mfg. Co., East Liverpool, O. 


Honore, Chi 


Akron, O. 
Chattanooga, Tenn. 


937 Grant, Akron, O. ‘‘Porcelex’’ 


‘*Elemite.”’ 


Porcelain Products, Inc., Findlay, Ohio. 
Square D Co., Detroit, Mich. ei 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 


“Nu Blac,’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’ “Lavolain,’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Thomas & Sons Co., The R., Lisbon, Ohio. 

Universal Clay Products Co., 1540 E. First, 
0. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 1321 Cherry, 
“‘Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Elec. Co., 565 N. Chestnut, 


““Triplex.’’ 
Trent Co., Harold E. 619 N. 54th, Philadelphia, Pa. 
Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 


Pa. ‘‘Chromalox.’’ 


PRE-FINISHED METALS. 
Pre-finished. 


PRESSES, Plastic Molding 
Kux Machine Co., Dept. E, 3930-44 West 
Chicago, Ill. 


Sandusky, 


Philadelphia, Pa. 


Ravenna, O 


See Metals, 


Harrison, 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 

Watson-Stillman Corp., The, Roselle, N. J. 
PRESSES, Metal Stamping 

Watson-Stillman Corp., The, Roselle, N. J. 

PROCESS EQUIPMENT 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 

PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave., Hoboken, 
N. J. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 


P. O., Philadelphia, Pa. 
PYROMETERS 


DeJur-Amsco Corp., 


REACTORS, Fluorescent. 
Switches, Fluorescent. 


RECEPTACLES, 
Lamp. 


RECTIFIERS, Current 
Benwood Linze Co., 1807 Locust, St. Louis, Mo. 
Sa Electrical Co., 903 Merchandise Mart., Chi- 
cago, ll. 

Electron Equipment Corp., —— Ct Cal. 
Electronic Laboratories, Inc., W. New York, In- 
dianapolis, Ind 
Fansteel Metallurgical 
General Elec. Co., Section 


Dept. EM51, Conn 


See Sockets & 


Shelton, 


Lamp. See Sockets, 


Corp., North Chicago, Ill. 
A-726-12. Appliance and 


Merchandise Dept., Bridgeport, Conn. 
International Telephone & Radio Mfg. Corp., 1000 
Passaic Ave., East Newark, N. J. 


ELECTRICAL MANUFACTURING 
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TYPE SL, (left) 1 Watt 
Non-inductive, Standard 
tolerance$!o%, Maximum 
resistance 1 Megohm 
Size 46” diam. x 15/16” 
high, Mounting-hole 
through center to clear 
6-32 screw, Terminals 
218 Tinned copper wire 
114” in lenath 


TYPE SB, (right) 1 Watt 
Non-inductive, Standard 
tolerance 42%, Maximum 
resistance 1 Megohm 
Size 9 16” diam ie ad 
high, Mounting-hole 
through center to clear 
6-32 screw Terminals 
218 Tinned copper wire 
1'4” in length 













SOT SET, 









.. for low cost production 


* Substantial economies can be effected by specifying 
Instrument Resistors. Specializing exclusively in this line 
of precision components—fixed and variable resistors, 
meter shunts, choke coils, solenoids, ete.—our manufac- 
turing facilities are ample to produce large quantities on > 
exceedingly short notice. If you require a special unit 

designed to specification, our engineers will gladly 
collaborate. Investigate Instrument Resistors today— 
application-designed to lower your production costs 
considerably. Literature sent on request; no obligation. 


£2 
DAUR NYU SUT 


25 AMITY STREET, LITTLE FALLS, N. J 
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Mallory & Co., Inc., P. R., Indianapolis, Ind 
Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J 

United Cinephone Corp., Torrington, Conn 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


REDUCERS, SPEED. See Speed Reducers 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo 
stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“*Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, I 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass 
(Low Voltage) 

REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 
Electron Equipment Corp., Palm Springs, Cal. 

Ferranti Electric, Ine., 30 MKockefeller Plaza, New 
so, Bw. i. 

General Elec. Co., Schenectady, N 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
United Transformer Corp., 150 Varick, New York, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Controi Co., Inc., 227 Fulton, New York, N. Y 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Ill. “‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., 1216 Rock, Rockford, II). 

— & Co., C. P., 4719 West Sunnyside Ave., Chicago, 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

— & Co., In., Dean W., 547 W. Fulton, Chicago, 

Dunn, Inc., Struthers, 1821 Cherry, Philadelphia, Pa 
**Dunco.”’ 

Eagle Signal Corp., Moline, Ill 

G-M Laboratories, Ine., 4310 N. Knox Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 





Screw Machine 
PRODUCTS 
AND 


Metal Specialties 


Superior Work 
ship in brass or er 


n Specificatio 
for an esti "9 
obligation. No 


Linden& Co., Ine. 


72-80 BAKER sr. 
PROVIDENCE, R. |. 


S 





SCREWS fx 
You can depend on us for 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 
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Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Il. 

Mercoid Corp., 4217 Belmont Ave., Chicago, III 

— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Potter & Brumfield, Inc., Princeton, Ind. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 8S First, Milwaukee, Wis., 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
Clarostat Mfg. Co., Ine., 385 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Hardwick Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. &),. 2 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, I) 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il. 

Rex Rheostat Co., Baldwin, L. IL, N. Y. 

sag Specialties Co. [Resistor Div.], North Adams, 
ass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Kesistors, Inc., Little Falls, N. J 
International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
Pr. &), 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago. Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chieago, Il) 

Shallcross Mfg. Co., Collingdale, Pa 

Sprague Specialties Co. [Resistor Div.], North Adams, 


ass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


RHEOSTATS. Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth. Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. 

International Resistance Co. , 405 N. Broad, Philadel- 
phia, Pa. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4805 Flournoy, — Til. 

Rex Rheostat Co., Baldwin, L. L., . 

Ward Leonard Elec. Co., 34 South, ‘ie. Vernon, N. Y. 
**Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

RINGS, Contact. See Contacts, Metallic. 


RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd, 
Bellwood, Ill 


RUST AND SCALE REMOVERS. See 
Compounds, Cleaning & Paint Stripping. 


SAWS, Circular 
Eynon-Dakin Co., 6432 Cass Ave., Detroit, Mich. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Co., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, 0O. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The, Meriden, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Tl. 

Russell, Burdsall & Ward Bolt & Nut Co., Port 
Chester, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, I!! 

Southington Hardware Mfg. Co., The, Southington, Conn. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 

Whitney Screw Corp., Nashua, N. H. 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Serew Co., 3519 Shields Ave., Chicago, III. 
Continental Screw Co., New Bedford, Mass. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
Standard Pressed Steet Co., Box 594, Jenkintown, Pa 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Var‘ck, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn. 

SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn 

Central Screw Co., 3519 Shields Ave., Chicago. III. 
Parker-Kalon Corp., 198 Varick, New York. N. Y 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Lock Washer 
American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn. 


Central Screw Co., 3519 Shields Ave., Chicago, I). 

Chandler Products Co., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corp., 198 Varick St., New York, N. Y¥ 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, III. 

ay — & Ward Bolt & Nut Co., Port Ches 
om, X.Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, II] 
““Sems”’ 


SCREWS, Machine. See Bolts, Nuts & 
Screws. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 
Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker, Providence, R. I. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Co., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, Meriden, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Manufacturing Company, Chicago, III. 

— —— & Ward Bolt & Nut Co., Port Ches- 
oe Ws oe 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
Southington Hardware Mfg. Co., Southington, Conn. 

Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Inc., Glenville, Conn. 

Garleck Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 
Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 


nl. 
Victor Mfg. & Gasket Co.,, P. O. Box 1333, 5750 
Roosevelt Rd., Chicago, III. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Iii. 


SHADES, Mica 
—_ Insulator Co., Dept. 21, 196 Varick, New York, 
Y 


New England Mica Co., Waltham, Mass. 


SHAFTS, Flexible 
Stewart Mfg. Corp., F. W., 43811 Ravenswood Ave., 
Chicago, Ill. 


SHEETS, Brass, Bronze, Copper. See Brass, 
Bronze and Copper; Phosphor Bronze; 
Copper, Thin-Sheet. 


SHEETS, Electrical 
(For Sheet Steel, See Sheets, Steel.) 
Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburgh, 


Pa. 

— Rolling Mill Co., 926 Curtis, Middletown, 
Ohio. 

Carnegie-Illinois Stee) Corp.. Pittsburgh, Pa. (United 
States Steel ~—— Subsidiary. ) 

Follansbee Steel Corp., Pittsburgh, Pa. 

Granite City Steel Co.. Granite City, I). 

Newport Rolling Mill Co., Div. of Andrews Steel Ce., 
Newport, Ky. 

Republic Steel Corp., Cleveland, 0O. 

Ryerson & Son, Inc., Jos. T., Chicago, III. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 920 Curtis, Middletown, O. 
“‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co.. Granite City, IV. 

Newport ee Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, IH. 


SHEETS, Nickel. See Nickel. 
SHEETS, Steel 


Allegheny-Ludlum Steel Corp., Oliver Bldg., Pitts- 
burgh, Pa. 

American Nickeloid Co., Peru, Ill. (Pre-finished.) 

American Rolling Mill Co., 920 Curtis, Middletown, O. 
“‘Armco.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa. 

Granite City Steel Co.. Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Ce., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, III. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a 


SHIPPING BAGS 
Ames Bag Co., 1991 E. 66th., Cleveland, O. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 
Mallory & Co., Inc.. P. R., Indianapolis. Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 
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Accurate Resistors 
Bulletin “F” 






HOWTO SECURE THEM NOW 
FOR WAR PRODUCTION! 


*% Your war items or components need- 
ing coils (motor field—generator—trelay 
—solenoid—transformer, etc.), find us 
ready to figure on quick delivery of a 
production sample. 






Solenoid Coil 



























We urge you—take ad- 
vantage of our cost-free Generator Field Coil 
recommendations accom- Random Wound 


panied by a quotation 

based on actual cost of 

production, followed by > 

speedy ouantity deliver- 

ies. Write Relay Coil 

[Ns 
ATU) A Sit team sored 

JAMES W. INC. Cia 


2734 N. Pulaski Road, Chicago 


_A NEW ADDRESS — ADDED FACILITIES — MORE Cs 









Step Down-Up Transformer 








THERE’S PLENTY OF 
AKRON PORCELAIN 


if you are handicapped with 
material restrictions let AKRON 
porcelain end your worries today. 
AKRON porcelain is modern, per- 
manent, uniform. Its flexibility in ea 
production end tes tamodiute eval. ed ea UA shat k eeu le 
ability may help you. Send us sam- —_ ae Time-Work...if your Victory contri- 
ples or blueprint for an estimate. STO MTNA NACE 
or electrical measuring or testing 
SL See CS 
you.... Please address Dept.No.10. / 










* Write for new, illustrated brochure picturing 
AKRON, OHIO 


applications and types of AKRON porcelain 
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SLATE 


Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, Yar- 
nished. 

SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 

SLOTTING MACHINES one TOOLS 

General Elec. Co., Schenectad,, N. 

Ideal Commutator Dresser Co., i008» Park Ave., Syca 
more, Ill. 

SOCKETS, Lamp 

Alden Products Co., 186 N. Main, Brockton, Mass 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div.. Hartford. Conn. 

General Elev. Co Section Q-922-12 Applianee and 
Merchandise Dept Bridgeport, Conn 

SOCKETS, Radio Tube 

— Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 


SOCKETS & SWITCHES, FLUORESCENT 


(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc See also 
Transformers & Condensers. ) 

Alden Products Co., 186 N. Main, Brockton, Mass 
**Rotolok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn (Sockets. ) 

Clarostat ate. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
(Resistor Units.) 

Doyle, Inc James W 2734 North Pulaski Road, Chi 
cago, Ill 

General Electric Co., Schenectady. N. Y¥. (Sockets.) 
International Resistance Co., 405 N. Broad, Philadelphia, 
Pa (Resistor Units.) 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
(Sockets & Starter Switches.) 

SOLDER, Self-fluxing 

—- City Laboratory, 2744 W. 37th Place, Chicago 

General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept Bridgeport, Conn 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, II] 
Ruby Chemical Co., 60 McDowell, Columbus, O 

SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 

General Plate Co Div.. Metals and Controls Corp 
34 Forest, Attleboro, Mass. , 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
ger Natural 


Quarries: 
Monson, Maine 


KESTER 
FLUXES 


43 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadien Plant: Brentford, Ont. 





— 










THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
* 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





Manufectured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA || 

















Handy & Harman, 82 Fulton, New York, N. Y. ‘Sil 
Fos."" ‘‘Easy-Flo.”’ 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Wilson Co., H. » 105 Chestnut, Newark, N. J 
**Wilco.”’ 

SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East. Pa. 

General Elec. Co Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Il. 


MeGill Mfg. Co., 


Ruby Chemical Co., 


Valparaiso, Ind., 
60 McDowell, 


“*Star,”’ 
Columbus, 


oO. 


“‘Crescent.’” 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. 


See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, III. 

—_ & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll. 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 

Jefferson Elec. Co., Bellwood, Ill 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Roebling’s Sons Co., John A. Trenton, N. J. 

SPEED REDUCERS 

Bodine Electric Co., 2256 W Ohio, Chicago, Il. 

Cullman Wheel Co., 1352-E Altgeld, Chicago, III. 

Electre Equipment Corp Palm Springs, Cal 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 

SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake. Chicago, Ml. 

American Spring of Holly Ine Holly, Mich 

American Steel & Wire Co., Rockefeller Blidg., Cleve 
land, O (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Gibson Co., Wm. D., Div.. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, 

Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale. Pa. 

Instrument Specialties Co., Inc., Little Falls, N. J 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
port, Ind 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

SPROCKETS, Roller Chain 

Cullman Wheel Co., 1352-E Altgeld, Chicago, Il 

STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake. Chicago, III. 
American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 


Crowe Name 
Chicago, 


Ill 


Cuyahoga Spring Co., 


Dante Elec. 


Mfg. 


Co., 


Plate & Mfg. Co., 1752 


Waveland 


Ave., 


10322 Berea Rd., Cleveland, Ohio. 


Ban 


tam, Conn 


= Rogers Mfg. Co., 2830 S. 13th Ave., Minneapolis, 

Minn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine, Cincinnati, O 

Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn, 

Linden & Co.. Inc.. 72-80 Baker, Providence, R. I. 

Norlipp Co., The, 556 W. Congress, Chicago, Il 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Republic Steel Corp., Cleveland. Ohio 

Revere Copper & Brass, Inc. (Rome Mfg. Div.)., 230 
Park Ave., New York. N. Y. 

Shakeproof. Inc., 2501 N. Keeler Ave., Chicago, III. 

Sherman Mfg. Co., H. B.. Battle Creek. Mich. 

Thomas & Skinner Steel Prod. Co., 1128 E. 23, In- 
dianapolis, Ind. 

STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
einnati. 

General Electric Co., Plastics Dept., Section E-6. 1 
Plastics Ave., Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa. 

Newport Rolling Mill Co., Div. of Andrews Steel Co. 
Newport, Ky. 

Republic Steel Corp., Cleveland. O. 

Ryerson & Son, Inc., Jos T., Chicago, Ill. 

STEEL SHAFTING, Screw Stock 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 


States Steel 
Republic Steel 
Ryerson 


Corp., 


& Son, Inc., 
STEEL SHEETS. 


Corp. Subsidiary.) 


Cleveland, O. 
Jos. T., Chicago, Ill. 


STEEL SHEETS, Enameling. 
Iron Enameling. 


STEEL, Stainless 


Allegheny 
Pa. 
American 


Ludlum 


Rolling Mill 


‘‘Armco.’’ 


American 
land, 


States 
Carpenter 
ing, Pa 
Cold 
Republic 
Ryerson 





oO 
Carnegie-Illinois 


Metal 


Steel 


Steel 
Steel 


Steel 
& Son, 


& Wire Co., 


Steel 
Corp. 
Co., 


Products 


Corp., 
Inc., 


Steel Corp., 


Co., 


Oliver 


Pittsburg 


Subsidiary. ) 


The, 


Co., 
Cleve 
Jos. 


River Rd. 


Youngstown, 
land, O 


Bldg., 
920 Curtis, 


Rockefeller Bldg., 
(United States Steel Corp. Subsidiary.) 


Corp., h, 


«& 


T., Chicago, 


See Sheets, Steel. 


See Sheets, 


Pa. 


Exter, 


Ohio 
Til. 


Pittsburgh, 


Middletown, 


Cleve- 
(United 
Read 





STEEL, Strip 
Allegheny-Ludlum 
burgh, Pa 
American Nickeloid Co., 
American Koiling Mill Curtis, Middletown, 


oO. *‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary. ) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 

Bristol, Conn. (Cold Rolled Spring.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 
Carpenter Steel Co., The, River 
ing, Pa 
Cold Metal Products Co., 


Steel 


Corp., Oliver Bldg., Pitts 


Ill. 
920 


Peru, (Pre-finished. ) 


Co., 


(United 


Rd. & Exter, 


oO 


Read 


Youngstown, (Cold Rolled.) 


Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Kyerson & Son, Inc., Jos. T., Chicago, Il. 

Thomas Steel Co., Warren, O (Electro Zine, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) ‘“*Thomastrip.’’ 

STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

General Elec. Co., Section Q-922-12. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 

STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Pyramid Products Co., 2224 S. State, Chicago, Il 

‘Colonial,’’ “‘E Z."’ 

Wire Stripper Co., 1729 Eastham Ave., E. Cleveland, O 

STROBOSCOPES 

General Elec. Co., Schenectady, N. Y 

SWITCHES, Fixtures & Fan 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div. Hartford, Conn 

General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

McGill Mfg. Co., Valparaiso, Ind. ‘‘Levolier.”’ 

SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford. Conn. 

General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Level and Float 

Allen-Bradley Co., 1308 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Schenectady, N. ; 

Mercoid Corp., 4217 Belmont Ave., Chicago, Til. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Limit 
Acro Elec. Co., Dept. L, 
Ohio. 
Allen-Bradley Co., 1309 8S. 
Allied- Control Co., Inc., 227 
Arrow- Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
Barber-Coleman Co., Rockford, Ill. 
General Control Co., Cambridge, Mass. 
General Elec. Co., Schenectady, N. Y. 
Mercoid Corp., 4217 Belmont Ave., 
Micro Switch Corp., Freeport, Ill. 
Mu-Switch Corp., 38 Pequit, Canton, Mass. : 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp | Dept., 
410 Eighth, Hoboken, N. J. ,‘‘Kon- Nec-Tors.’ 

Jefferson Elec. Co., Bellwood, Ill. (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, 

Mercoid Corp., 4217 Belmont Ave., Chicago, Re 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 


3166 Fulton Rd., Cleveland, 


Milwaukee, Wis. 
New York, N 


First, 


Fulton, Y 


Industrial Control 


Chicago, Ill 


Y 
Pa 


Ill. 


S., Minneapolis, Minn. 

Powrex Switch Co., 36 Pleasant, Watertown, Mass. 
SWITCHES, Radio . 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
General Control Co., Cambridge, Mass. 

Juardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl! 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y¥ 
*"H-C.’ 


American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Clare & Co., C. P., 4719 West Sunnyside Ave., Chi- 
cago, Til. 

Damn. Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“‘Dunco.”’ 

General Control Co., Cambridge, Mass. 

General Elec. Co., Schenectady, N. 


Micro Switch Corp., Freeport, Il. 

Mu-Switch Corp., 38 Pequit, Canton, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Safety 
Adam Elec. Co., Frank, St. Louis, Mo. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Y control. 
Acro Electric Co., Dept. L, 3166 Fulton Rd.. Cleveland, 


Ohio. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford. Conn. 

Chase-Shawmut Co., The, Newburyport, Mass. 

General Elec. Co., Section Q-922-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Micro Switch Corp., Freeport, Il. 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S.. Minneapolis, Minn. 


Mu-Switch Corp., 38 Pequit, Canton, Mass. 


SWITCHES, Ste 
Guardian Elec. Mfg. 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 
SWITCHES, Vacuum 


General Electric Co., Schenectady, 
Mercoid Corp., 4217 Belmont Ave., 


up 
o., 1627 W. Walnut, Chicago, III. 


m...¥, 


Chicago, Il. 
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ALLIANCE 
MODEL“K” MOTOR ) ff 


ed 


Yom 
ly! 
for 1000 uses! 


>i UP TO '/:o0 H. P. UNDER CONTINUOUS at 


Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 

The recently designed, Model K shaded pole induction motor, illus- 
trated above, is the last word in efficient small motor design. When 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 
in all standard voltages and frequencies with actual measured power 
outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 

Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 














Write today for further information. Address Dept. H. 




































ALLIANCE MFG. CO.* ALLIANCE, OHIO 






» 


REVERSING 
MOTORS... 


SEPARATE CONTROL CIRCUIT... 
MAGNETIC BRAKING... 


Rotation is controlled by the small, low-voltage current 
flowing in the shading coils, and direction of rotation is 
governed by which pair of shading coils is selected on 
an SPDT switch. By energizing both sets of shading coils, 
the armature is quickly stopped by bucking magnetic fields. 
Write for circulars giving full details and specifications 
on the various types and sizes of BARCOL Shaded-Pole 
Induction MOTORS, 







SEPTEMBER 1942 





GIVE YOUR PROBLEM T0 THOMAS 
COLD ROLLED STRIP STEEL... 


SPECIALISTS 


BRIGHT FINISH NOT COATED, HOT 
TIN COATED, ELECTRO-COATED WITH 
WICKEL, ZINC, COPPER, BRASS 


THE PROPER SOURCE OF INFORMATION 
BASED UPON EXPERIENCE ..... 


The development of new war prod- 
ucts involves the selection of mate- 
rials which will conserve vital met- 
als and also meet specific produc- 
tion requirements. Many manufac- 
turers have placed their problem of 
new materials in the hands of 
Thomas Steel specialists. The en- 
gineering department in connection 
with Thomas’ experienced operating 
men put forth a combined effort to 
present test samples which later 
may be dependably duplicated on a 
production basis. Asaresult ofthese 
procedures, Thomascoldrolledstrip 
steel in uncoated and electro-coated 
finishes has replaced solid brass, 
copper, zinc, nickel, etc., for many 
war products. If you have a prob- 
lem in obtaining a quality of steel 
to meet your war product require- 
ments, you'll find it worth-while to 
put it squarely up to The Thomas 
Steel Company. 











UES amet a 


aan arden et a a 











IDENTIFICA- 
TION TAGS OF 
EVERY DESCRIPTION 
For identifying Wires, Cables. 
Parts, Assemblies, ete. Embossed or 
Stamped Markings, as desired. Consecu- 
tively numbered tags a specialty. Blank tags 
for customers who prefer to do their own marking. 
Write for Free Samples and Prices. 


NATIONAL BAND & TAG CO. 


DEPT. 9-428 NEWPORT, KENTUCKY 








Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 

















VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 


SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


NOS Leoder Building 
Cleveland, Qhio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


AC UU ae | 
fata ty 





VARNISH CAMBRIC TUBING, 
B = H SATURATED SLEEVING, ETC. 


uality insulation 
Seca include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto a 
Tubing, Radio (Spa 
— Tubing, Inside 
oated Saturated 
eee and Fiberglas 
Tubing 


BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentiey St. 
CONSHOHOCKEN, PA. 








eo NWeL CUSTOM MADE 





asd BLU Saas 


™ 20 years of special coil and 







transformer manufacturing for 

industry, laboratory, research 

and instrument makers. 

Single units or in quantities 
e Units 1 watt to 30 KVA 

| @ Prompt shipments 

| @ Engineering service 


Write for 
bulletins 


Fens. a S34: 






WINDING LABS. 


110 Albemarle Ave.. Trenton, N. J 


186 


TACHOMETERS 

Biddle Co., James G@., 1211-13 Arch, Philadelphia, Pa 
Durant Mfg. Co., 1962 North Buffum, Milwaukee, 
Wis. “‘Productimeters.’’ 

Veeder-Root, Inc., Hartford, Conn 

Weston Electl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-399, Newport, Ky 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Ill 


TAPE, Braided 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
a he 


TAPES, Cotton, Linen, Silk 


General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W Washington 


Bivd Chicago, II. 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 
NY 


i. ee 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
TAPE, Adhesive, Fibre & Paper 


Minnesota Mining & Mfg. Co., 900 Fauquier Ave., St. 
Paul, Minnesota. Scotch.’’ 
Paper Manufacturing Co., Philadelphia, Pa. ‘‘Neutrelec’’ 


TAPE, Extruded Plastics. See Plastics, 
Extruded. 


TAPE, Mica 

General Elec. Co., Section M-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

— _ Co., Dept. 21, 196 Varick, New York 


TAPE, Rubber and Friction 

General Elee. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Bivd., Chicago, Ill 

— ee Co., Dept. 21, 196 Varick, New York, 


United States Rubber Co., 1230 Sixth Ave., New York 
mE 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 

i ‘Empire.’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, I) 


TERMINALS & CONNECTORS 
Aireraft-Marine Products, Inc., 286 North Broad, Eliza 
beth, 2} J 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

aeees Wire & “Cable Co., 25 Broadway, New York, 


Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Ilsco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
(Terminals and Terminal Plates. ) 

Krueger & MHudepohl, Third & Vine, Cincinnati, O. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, II. 
(For Fuses.) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
B.. i. 

Rajah Co., Bloomfield, N. J 

Sherman Mfg. Co., H. R., Battle Creek. Mich. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Ill. 


TESTERS, Coil. See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div. Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“‘Dunco.”’ 

General Electric Co., Schenectady, N. Y. 

H.-B. Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm.’’ ‘‘Sensathern.’’ “*Vasaflame.”” 

Micro Switch Corp., Freeport, I] 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass 
**Klixen.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Gas Accumulator Co., Electrical Div Eliza 
beth, N. J. 

Barber-Colman Co., Rockford, Ill 

Cramer Co., Inc., R. W., Centerbrook, Conn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. ‘“‘Microflex,’’ ‘‘Poly 
flex.*’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Hansen Mfg. Co., Princeton, Ind. 

Industrial Timer Corp., 117 Edison Place, Newark, N. J. 

Thompson Clock Co., H. C., Bristol, Conn. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co. 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TOOLS, Power 
Stanley Tools, Div. of the Stanley Works, New Britain 
Conn. 


TOOLS AND JIGS 
Acme Industrial Co., 207 N. Laflin, Chicago, Ill 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. ¥ 


TRANSFORMERS 

For built-in applications to electrically operated ma 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cubs, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

= & Co., Inc., Dean W., 547 W. Fulton, Chicago 

Doyle, Inc., James W., 2734 North Pulaski Road, Chi 
cago, Ill. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Il. 

~~ Transformer Co., 17 Frelinghuysen Ave., Newark 


Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Il. 

—" Transformer Corp., 1500 N. Halsted, Chioago 
ll. 

United Transformer Corp., 150 Varick, New York, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y¥ 


TUBES, CERAMIC. See Cores, Resistor & 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 
Precision Paper Tube Co., 2035 W. Charleston, Chicago 
Til. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Ince., Station ‘'M’’ 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
am. % 


TUBING, Extruded Plastic. See Plastics, 
Extruded. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Plastics Dept., Section E-6, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N 


National Vulcanized Fibre Co., Wilmingten, Dei 
**Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
“‘Ohmoid.’’ 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, 
N. 2 oon” 

General Plate Co., Div. of Metals & Control Corp 
34 Forest, Attleboro, Mass. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. Y. 


TUBING & SLEEVING, Saturated, Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

— Harris Mfg. Co., 1000 Bentley, Conshohocken, 


Brand & Co., Wm., 276 Fourth Ave., New York, N. ¥ 
““Turbo”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-622-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

oe Varnish & Insulator Co., Dept. 56, Irvington 


Mica Insulator Co., Dept. 21, 196 Varick, New York 
N. . “‘Empire.”’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

General Elec. Co., Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del 
“‘Peerless,”’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
“‘Fyperoid,’’ ‘‘Ohmold.”’ 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. See also Con 
tacts, Metallic. 
Callite Tungsten Corp., 547-39th, Union City, N. J 
*“Kulgrid.”’ 
Cleveland Tungsten, Inc., 10200 Meech Ave., Cleveland 
Ohio 
Fansteel Metallurgical Corp... North Chicago, Il 
General Tungsten Mfg. Co., 502 23rd, Union City, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 


UNITS & ELEMENTS, Resistance Heating 
General Electric Co., Schenectady, N.Y. 

Rockbestos Products Corp.. 775 Nicoll, New Haven, Conn 
Trent Co., Harold E., 619 N. 54th, a. Pa. 
Warren Elec. Appliance Co., Jamestown, a 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wiegand Co., Edwin L., 7530 Thomas Bivd., Pittsburgh 

Pa. ‘‘Chromalorx.’’ 


ELECTRICAL MANUFACTURING 
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Don’t let the critical metal shortage bother you. 
We can give you Name Plates that are permanent 
and good looking, impervious to moisture, grease, 
oil, acids and alkalies, in any thickness required 
and in any color scheme desired—and serial 
numbers can be indented using your usual 
method, ; 


Send us your blueprints and specifications and 
you will have samples and full information on 
plastic Name Plates by return mail. 


isk for our booklet 
**Name Plates in Plastic” 


Several Territories still open for experienced Name Plate Salesmet 


G. FELSENTHAL & SONS 


ea the Manufacture of Plastic I A 
4/1/12 W. GRAND AVENUE - CHICAGO 


NAME PLATES 


VACA 
Hu 


DEEP 
MOLDING 


CLOSE 
DIMENSION 
TOLERANCE “A 


Universal ‘dry process’’ porcelain can be molded to 
close dimension tolerances. This advantage often per- 
mits simplification in design of current carrying elements 
and parts. Likewise true to dimension porcelain elim- 
inates assembly delays. Have your electrical products 
been analyzed recently by a porcelain engineer? Send 
blueprints and specifications to Universal now! 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST STREET, SANDUSKY, OHIO 


SEPTEMBER 1942 








Electrical Control needs 


@ If you are designing or manufacturing war prod- 
ucts, you can save time and effort, as well as improve per- 
formance of your product, by taking advantage of one or 
both of these offers: 


hi Send for Automatic Electric’s new catalog. It 
contains more useful electrical control data, and a wider 
variety of control devices, than can be found in any other 
book on this subject. 


= Let one of Automatic Electric’s field engineers 
place our long experience at your disposal. He will be glad 
to work with you in selecting the equipment best adapted 
to your needs. 
For quick action, mail the coupon today. 


AUTOMATIC & ELECTRIC 


RELAY MAKERS SINCE 1898 





American Automatic Electric Sales Company 
1033 West Van Buren Street, Chicago, Ill. 


( ) Mail a copy of your new catalog. 
( ) Have your field engineer call. 
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VARNISH, Insulating 


Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-622-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washingtor 
Bivd., Chicago, Ill 

Irvington Varnish & Insulator Co., Dept. 56, Irvingtor 
N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
N. Y **Linolac.”’ 

Westinghouse Elec. & Mfg. Co East Pittsburgh. Pa 


VOLTMETERS. See 


Instruments 


VA SAO 


SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





ROUND 
FOR ELECTRIC COILS 
Greater Winding Area. Solve space and 
heat factor problem 
SQUARE Better insulation. Eliminates shorts and 
grounds 
Individually designed for your product 
NT MR el@e te luleit 
Masuufacturer of 
DIELECTRIC PAPER TUBES SPIRALLY WRAPPED 
RECTANGULAR 





ROUND, SQUARE, RECTANGULAR 


PRECISION PAPER TUBE CoO. 


CHICAGO, ILL. 


2035 W. CHARLESTON ST 





EYELETS -Regular and Special | 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC-—Strip zinc for commercia! 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





ILSCO 


SOLDERLESS 
CONNECTORS 


Please rush us sample and illustrated 
32-page catalog 


Firm Name..... 
ree 


Address..... 


ILSCO COPPER TUBE & PRODUCTS, INC. 


MARIEMONT, OHIO 





15S 








This X-Ray View Shows 


UNYIELDING GRIP 
PRODUCED BY SERRATIONS 


Wires are nestled and wedged 
in and holding power is at 








| quired... 


WASHERS, Felt 


America Felt Co., Inc., 
Western Felt Works, 


Glenville, 
4027 


Conn 


Ogden Ave., Chicago, Il 


WASHERS, Lock and Spring 


Barnes Co., Wallace, Div. of Associated Spring Corp. 
George K. Garrett Co., D & Tioga Streets, Philadelphia, 
Pa 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 


Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 


Kaymond Mfg. Co., Div. of 
Corry, Pa 
Shakeproof, Inc., 


Associated Spring Corp., 


2501 N. Keeler Ave., Chicago, Ill 


Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Til 
WASHERS, Plain, Metallic 


Barnes Co., Wallace, Div. of Associated Spring Corp., 


Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 


Raymond Mfg. Co Div. of 
Corry, Pa 


Associated Spring Corp., 


WASHERS, Non-Metallic. 
canized; Plastics; 


See Fibre Vul- 
Ceramics. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Ele Co Section Q-922-12 Appliance and 
Merchandise Dent Bridgeport Conn 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


Mica Tr York, 


a 


sulator Co Dept. 21, 196 Varick, New 


WHEELS, Blower and Fan 


Rarber-Colman Co., Rockford, I 


Janette Mfg. Co., 556-558 W. Monroe. Chicago. Ill 


Torrington Mfg. Co Torrington, Conn **Airistocrat 

WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 

WINDING MACHINES, Coil 

Elect ri Units Supply Cec 12203 W Fullertor Ave 
Chicag I 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Tl 

Universal Winding Co P. O. Box 1605, Providence, 
R. I **Leesona, *"‘Duo- Matic."’ 


WIRE & CABLE, Asbestos Insulated 


American Steel & Wire Co., Rockefeller Bidg., Cleve 
and, O United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


Y 

Mfg. Co., 4633 W. Van Buren 

n Insulated Wire & Cable Co., 
Driver-Harris Co Harrison. N. J 
Genera] Elec. Co., Section Y-721-12 
ehandi Dept Bridgeport, Conn 

tockbestos Products Corp., 775 Nicoll 


WIRE, Bare 


Aluminum Co. of 
American Steel & 


Chicago, Il 
Dorchester, Mass 





Appliance and Mer 
**Deltabeston.’ 
New Haven, Conn. 






America, Gulf Bldg., 
Wire Co., 


Pittsburgh, Pa 
Rockefeller Bldg., Cleve 
an O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

Y 





N 
Ansonia Electrical Co., 
Belden Mfg. Co., 


Ansonia, Conn 
4633 W. Van Buren, Chicago, I): 


Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich 

General Elec. Co., Section ¥-721-12. Appliance and Mer 
chandise Dept Bridgeport, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 


Philadelphia, Pa. (Phosphor Bronze.) 
Rea Magnet Wire Co., Inc., Fort Wayne, Ind 
Roebling’s Sons Co.. John A., Trenton, N. J 


WIRE, Copper Clad 
Callite Tungsten Corp., 547-391! 


General Plate (« Dis of 
4 Forest. Attleboro, Mass 


Union City, N. J 
Metals & Control Corp., 


maximum by the ser- 
rations both in the 
collar and tongue. 
Maximum contact is 
established and even 
pressure is distributed 
over the curve of the 
conductors held. 

, No special tools re- 
. just make 
solderlessconnections 
with pliers, wrench or 
screwdriver. Cut wir- 
ing costs and time... 
but not the wires. 


APPROVED 





WIRE FORMS 


Aecurate Spring Mfg. Co., 3817 W. Lake, Chicago, I)! 

American Spring of Helly, Inc., Holly, Mich 

American Steel & Wire Co., Rockefeller Bidg.. Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp. 
Bristol, Conn. 

Cuyahoga Spring Go., 10322 Berea Rd., Cleveland, Ohio 

Gibson Co., Wm. D., Div. of Associated Spring Corp 
1800 Clybourn Ave., Chicago, Ill. 

= Spring Co., M. D., 575 Central Ave., Pontiac, 

ch. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Muehlhausen Spring Corp., 900 Michigan Ave., 
port, Ind. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond fg. Co., Div. of Associated Spring Corp., 
orry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J 


Logans 


WIRE, Ignition 
a Wire & Cable Co., 25 Broadway, New York 


Belden Mfg. Co., 4633 W. VanBuren, Chicago, Ill 
HKoston Insulated Wire & Cable Co., Dorchester, Mass 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Insulated 
See also Cable, Heavy Duty; 
American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
ow Wire & Cable Co., 25 Broadway, New York 
Ansonia Electrical Co., 


Ansonia, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, 
*“*Colorubber.”’ 


Rentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
ea Auto-Lite Co., The, Wire Div., Port Huron 
Mich. 
General Elec. Co., Section Y-721-12 Aqghenee and Mer 
Y 


Cord, Flexible 


Chicago, Ill 


chandise Dept., Bridgeport, Conn. Jeltabeston.”’ 
General Electric Co., Schenectady, N. Y. 
Holyoke Wire & Cable ‘~~ 710 Main, Holyoke, Mass 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Roebling’s Sons Co.. John A.. Trenton. N. | 
United States Rubber Co., 1230 Sixth Ave., New 
N. ¥ 


York 


WIRE, Magnet 
Acme Wire Co., 
““Cottonite,"" 
“*Heatex."’ 


New Haven, 
“*Silkenite,’” ‘‘Paperite,’’ 


American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Anraconda Wire & Cable Co., 25 Broadway, New York 

N. Y 


“*Enamelite,”’ 
“‘Celenite,”’ 


Conn 


Ansonia Electrical Co.. Ansonia, Conn. 

Relden Mfg. Co.. 4833 W. Van Buren, Chicago, Il 
“Cotenamel,’” ‘‘Celenamel,”’ ‘‘Silkenamel.’’ 

— AutoLite Co., The, Wire Div., Port Huron, 
ic 


General Elec. Co., Section Y-721-12. 
chandise Dept., Bridgeport, Conn 

General Electric Ce.. Schenectady, N. : 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rea Magnet Wire Co., Inc.. Fort Wayne, Ind 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
“‘Rockbestos All-Ashestes.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn 


Appliance and Mer- 
*Deltabeston.”’ 


WIRE Resistance 


American Brass Co., Waterbury, Conn 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Boston Insulated Wire & Cable Co., Dorchester. Mass 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,”’ ‘Cup 
ron," “‘Fecraloy,”’ ‘“‘Hilo’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. 
vance,’’ ‘“‘Hytemco,’’ ‘“‘Nilvar,’’ ‘“‘Magno,"’ ‘‘Comet.’’ 
“Gridnic,”’ “*Radioohm,”’ *‘Ohmar,’’ ‘“"Midohm,”’ 
“*Lohm,”’ ‘‘Lucero.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel.’’ 
**Chromel-Alumel.*’ 

Jellif? Mfg. Corp., C. O., 10 Pequot Ave., 
Conn. 


“‘Nichrome,’’ “‘Ad 


Southport, 


WIRE STRIPPERS. 


ZINC 


Sheet, Strip, Slab, Wire and Fused Metal. 

New Jersey Zinc Co., 160 Front, New York, N. Y 
“‘Horse Head Spercial.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 


See Strippers, Wire. 





“ESCO” AT WAR! 


Our entire output of motors, generators 
motor-generators and converters now 
goes into the war effort. 


During the war, therefore, orders without 
priorities must be delayed. 


As soon as peace comes Esco will be able 
to give you better service than ever. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 
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OVER-RUNNING CLUTCH 


A “free-wheeling” clutch of simple design. 
“Standard Equipment’ for: Automatic dual 
drive operation of any equipment with any 
type of prime movers * Automatic operation of 
2-speed drive x As a rachet permitting infi- 
nite adjustment * As an automatic backstop. 

WRITE TODAY 


THE 
4 | LLIA R D TolearnhowHilliard 
willadaptthis clutch 
CORPORATION to YOUR needs. 
an: SY Address: Dept. € -9 
SINGLE REVOLUTION—FRICTION—SLIP—CENTRIFUGAL § 
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MINIATURE 
MOTORS 
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A complete line of dependable “Flea 
Power” and small Fractional Horsepower 
A.C, and D.C. Motors. Direct drive or 
back geared — almost any speed, torque 
and voltage. Skeleton or cased models 
_factory-adapted or specially designed to 
exactly meet your requirements. Hun- 
dreds of thousands in use. Prompt de- 
liveries, one or a million on priority order. 
Write for Motor Catalog or send specifi- 
cations for our expert recommendation. 
eee eh hehehehe dleds Sth Lalo i 


828 S. Sand AVENUE at tee! 






For the Do’s and Dont’s 


in the specifying of 
PLASTIC PARTS 


. . . read the timely observations 







of Product Development Engineer 
Kazimier on page 72 of this issue. 
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» +» OF ALL TYPES OF 
THERMOPLASTIC 
MATERIAL 


Our plant is completely mobil- 
ized to meet the specifications 
of the Army, Navy and Air 


Force as well as civilian supply. 


THREADS 


UU ade es 





BALTIMORE *« MARYLAND 


Replace Metal...Save Cime & Cost 


Safy DECAL 
NAME PLATES 


For trade marks, operating instructions, 
inspection data, serial numbering...or 
whatever your needs, specify Meyercord 
decals for faster, easier, lower cost appli- 
cation. An ideal metal replacement.Con- 
stantly assured supply. Free designing 
service. Consult our technical 
department on acid-resistant 
or other special requirements. 


Quickly applied 
Low cost 
No sharp edges 
No screws, rivets 
High visibility 
; Permanent : 

Durable - Uniform 
: All colors ; 


Electrical Service Division 


THE MEYERCORD CO. 


5323 W. Lake St., Chicago, Ill. 


AC & oC KATOLIGHT GENERATORS 


on actur mplete line 


revolving armature generators in 
sizes 350 through 15,000 watts at 
60 cycles. Self-excited and se; 
arately excited models, 1800 and 
1200 r.p.™ Available single or 
two bearing design for coupling 
drive or direct mounting 





Good deliveries on 5 and 10 


K.W., sizes in quantities 
‘vailable for all standard t 
ages such as 110, 220 single 
phase, 2 or 3 wire. three ph ‘ 





three phase four wire. F:eque 
cies of 25, 30 and 50 cycles also 
available. 


Voltage regulation ab 
between no load and full loa 
with 3-, 


chansers 





ney « 


Kato eae Co. 
62 Elm Street, Mankato 
Minnesota, U.S. A. 






































For ELEVATING Awo TRANG me EIG ONES 





MOTOR CONTRULS 


Pointing a thousand tons of gun metal with the ease that your neighbor’s kid 
handles his air rifle is an engineering feat in itself. But directing each move- 
ment, both horizontal and vertical, so that the projectile pins its mark, miles 
and miles away, calls for accuracy of controls seldom required by industry. It 
is a tribute to the accuracy and dependability of Ward Leonard Motor Controls 


that our Navy is using so many Ward Leonard control devices for this and other 
vital functions. 


We are proud that Ward Leonard Controls developed during the past fifty years, now 
contribute their part in increasing safety, comfort and efficiency of our men in the service. 


WARD LEONARD 


RELAYS - RESISTORS - RHEOSTATS 


Electric control (WL) devices since 1892. 





WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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Acme Electric & Mfg. Co. 

Acme Industrial Co. 

Acme Wire Co. 

Adam Electric Co., Frank 

Aerovox Corp. 

Akron Porcelain Co. 10, 
Allegheny-Ludlum Steel Corp. 

Allen Mfg. Co. 

Alliance Mfg. Co. 

Altair Machinery Corp... 

Aluminum Co. of America 

American Automatic Electric Sales Co. 
American Gas Accumulator Co. 
American Lava Corp. 

American Rolling Mill Co. 22, 
American Screw Co. 6, 7, 
American Spring of Holly, Inc. 

Ames Bag Co. 

Amperite Co. 

Anaconda Wire & Cable Co. 

Auburn Button Works, Inc. 


Baker & Co., Inc. 
Barber-Colman Co. 
Becker Bros. Carbon Co. 
Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Biddle Co., James G. 
Bodine Electric Co. 

Brand & Co., William 
Bristol Co. 

Bruning Co., Inc., Charles 
Burndy Engineering Co., Inc. 
Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. 

Carpenter Steel Co. 

Celanese Celluloid Corp. 

Central Screw Co... 74, 
Century Electric Co. 

Cerro de Pasco Copper Corp. 

Chace Co., W. M. 

Chase-Shawmut Co. 

Chandler Products Corp. 

Chicago Molded Products Corp. 

Chicago Rivet & Machine Co. 

Clarostat Mfg. Co., Inc. 

Cleveland Tungsten, Inc. 

Cold Metal Products Co. 

Colonial Insulator Co. 10, 
Continental Screw Co. 

Corbin Screw Corp. 

Cullman Wheel Co. 

Cuyahoga Spring Co. 


Dano Electric Co. 

Dante Electric Co... 

Davis & Co., Dean W. 
Dejur-Amsco Corp... 

Detroit Power Screwdriver Co. 
Dial Light Co. of America, Inc. 
Doyle, Inc., James W. 

Drake Mfg. Co.... 

Driver Co., Wilbur B. 

Dumore Company.. 

Dunn, Inc., Struthers 

Durez Plastics & Chemicals, Inc. 
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Egyptian Lacquer Mfg. Co. 
Eicor, Inc. 

Elastic Stop Nut Corp. 
Electric Auto-Lite Co. 
Electric Specialty Co. 
Electron Equipment Corp. 
Electro Units Supply Co. 
Endurette Corp. of America 
Eynon-Dakin Co. 


Fairbanks, Morse & Co. 
Fansteel Metallurgical Corp. 
Felsenthal & Sons, G. 
Fenwal Incorporated 
Follansbee Steel Corp. 
Formica Insulation Co. 


G-M Laboratories, Inc. 
Garrett Co., George K. 
Gear Specialties, Inc. 
General Electric Co. 
18, 79, 96, 125, 133, 142, 
General Industries Co. 153, 


General Plate Division of Metals & Con- 
trols Corp. 


General Tungsten Mfg. Co. 
Gibson Electric Co..... 
Gisholt Machine Co. 
Guardian Electric Mfg. Co... 


H-B Electric Co. 

Handy & Harman. 

Hardwick, Hindle, Inc. 

Harper Co., H. M. 

Haydon Mfg. Co., Inc. 
Heinemann Circuit Breaker Co. 
Herzog Miniature Lamp Works, Inc. 
Hilliard Corp.. .. 

Holtzer-Cabot Elec. Co. 
Hoskins Mfg. Co. 

Hotel McAlpin 

Hubbard Spring Co., M. D. 
Hunter Electro-Copyist, Inc. 
Hunter Pressed Steel Co. 


Ideal Commutator Dresser Co.. .. 
Illinois Electric Porcelain Co. 
Ilsco Copper Tube & Products, Inc. 
Imperial Porcelain Works, Inc. 
Industrial Molded Products Co. 
Industrial Timer Corp. 
Instrument Resistors Co... 
Insulation Manufacturers Corp. . 
International Nickel Co., The.... 
International Resistance Co. 
International Screw Co.. 


International Telephone & Radio Mfg. 
Corp. 


Irvington Varnish & Insulator Co. 


140, 


Jelliff Mfg. Corp., C. O. 
Johnson Bronze Co. 
Jones, Howard B. 
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47 


159 
10 
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10 
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186 
27 
87 
77 


40 
31 


104 
26 
165 


Kato Engineering Co. 

Kester Solder Co. 

Keuffel & Esser Co. 
Kingston-Conley Electric Co. 
Kirkland Co., H. R... 

Klein & Sons, Mathias 

Knox Porcelain Corp. 
Krueger & Hudepohl 

Kux Machine Co. 


176, 


Lamson & Sessions Co. 

Lectrohm, Inc. 

Leland Electric Co. 

Lima Electric Motor Co. 

Linden & Co., Inc. 

Littelfuse, Inc. 

Lord Mfg. Co. 

Louthan Mfg. Co. 10, 
Lovejoy Flexible Coupling Co. 


Maas & Waldstein Co. 
Macallen Co. 

Magnatrol Valve Corp. 
Mallory & Co., Inc., P. R. 
Master Electric Co. 
McGill Mfg. Co. 

Mercoid Corp.... 
Metroloy Co., Inc. 
Meyercord Co... 

Micro Switch Corp.. 
Midwest Molding & Mfg. Co. 
Millen Mfg. Co., Inc., James 
Monsanto Chemical Co. 
Mu-Switch Corp... 


National Electrical Manufacturers Asso- 
ciation, Special Electrical Porcelain 
Section... 


National Band & Tag Co. 

National Electric Controller Co. 

National Plastic Products Co. 

National Screw & Mfg. Co. 

National Vulcanized Fibre Co. 

Newark Transformer Co. 

New England Mica Co., Inc. 

New England Screw Co. 77, 
New Jersey Machine Corp. 

New Jersey Zinc Co. 

Newport Rolling Mill Co. 

Norlipp Co... . ; 
Norma-Hoffmann Bearings Corp. 
North American Electric Lamp Co. 
Northern Industrial Chemical Co. 
Nothelfer Winding Laboratories 
Numberall Stamp & Tool Co., Inc. 


Oakite Products, Inc. 
Ohio Electric Mfg. Co.. 
Ohio Nut & Bolt Co. 
Ohmite Mfg. Co. 
O’Neil-Irwin Mfg. Co. 
Oster Mfg. Co., John 


Palnut Co., Inc.. 
Paper Manufacturers Co. 
Paramount Paper Tube Co. 


Continued on p. 192) 
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Parker Co., The Charles 
Parker-Kalon Corp. 
Par-Metal Products Corp. 
Patton-MacGuyer Co. 
Pawtucket Screw Co. 

Pease Co., C. F. 

Peck Spring Co. 

Perkins Machine & Gear Co. 
Pheoll Mfg. Co. 

Phillips Screw Manufacturers 
Phosphor Bronze Smelting Co. 
Platt Bros. & Co. 


Porcelain, Special Electrical Porcelain 
Section of the National Electrical 
Manufacturers Association 


Porcelain Products, Inc. 
Portland-Monson Slate Co. 
Post Co., Frederick 

Potter & Brumfield, Inc. 
Precision Paper Tube Co. 
Progressive Mfg. Co. 

Pure Carbon Co. 

Pyramid Products Co 


Railway Express Agency, Inc. 102 
Reliance Devices Co. 21 
Reliance Electric & Engineering Co. 5 
Republic Steel Corp. iz, «3 
Revere Copper & Brass, Inc. Back Cover 
Richardson Co. 24 
Rockbestos Products Corp. 139 


Roebling’s Sons Co., John A. 

Rogan Brothers 

Rohm & Haas Co., Inc. 

Russell, Burdsall & Ward Bolt & Nut Co. 
Ryerson & Son, Inc., Joseph T. 


Scovill Mfg. Co. 
Shakeproof, Inc. 
Shallcross Mfg. Co. 
Sherman Mfg. Co., H. B. 
Shimer & Sons, Samuel J. 
Signal Electric Mfg. Co. 
Simpson Electric Co. 
Smith Mfg. Co., F. A. 
Solar Mfg. Co. 

South Bend Lathe Works 
Southington Hardware Mfg. Co. 
Speedway Mfg. Co. 
Spencer Thermostat Co. 
Square D Company 
Standard Pressed Steel Co. 
Standard Transformer Co. 
Star Porcelain Co. 
Sta-Warm Electric Co. 
Stein & Co., Wm. P. 
Steward Mfg. Co., D. M. 
Stewart Mfg. Co., F. W. 
Stokes Machine Co., F. J. 
Stokes Rubber Co., Joseph 
Synthane Corp. 


Continued from p. 191 


Thomas & Sons Co., R. 120 
Thomas Steel Co. 185 
Thompson Clock Co., H. C. 186 
Thompson-Bremer & Co. 16 
Timken Roller Bearing Co. 28 
Torrington Co. 131 
Torrington Mfg. Co. 101 
Trico Fuse Mfg. Co. 180 
Triplett Electrical Instrument Co. 45 


United Transformer Co. 
Universal Clay Products Co. 
Universal Winding Co. 


Veeder-Root, Inc. 


Ward Leonard Co. 

Warren Lamp Co. 

West Virginia Pulp & Paper Co. 
Westinghouse Electric & Mfg. Co. 103, 
Weston Electrical Instrument Co. 
Whitney Screw Corp. 

Wiegand Co., Edwin L. 

Wilson Co., H. A. 

Winsted Div., Hudson Wire Co. 

Wire Stripper Co. 


WHY DO OVER 65 ELECTRICAL MANUFACTURERS 
SPECIFY PURE CARBON ON THEIR DESIGNS? 


If you are not one of those using Pure Carbon 
brushes, why not give us a trial? Drop us a line out- 
lining your problem. We will be glad to be of service. 


PURE CARBON COMPANY. Inc. 


1909 NOBRAC STREET 


ST. MARYS, PA. 
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Protected Type Motors 





When you must use motors under adverse operating 
conditions, select one of Master's Protected Type 
Motors. They are available in sizes from ‘'/s to 


' 75 horsepower in a wide variety of electrical and 


Play aaa mechanical modifications. Investigate MASTER'S 


fi ae usual ability to serve you promptly and econom- 





. ically with motors that really fit your exact needs. 


v 
4 THE MASTER ELECTRIC COMPANY 


\ DAYTON OHIO 


FAN COOLED 





EXPLOSION PROOF 





tions all the critical materials in these 
precision machines, he took a long 
step toward shortening the war. 
Equally important, he gained the use 
of some of the world’s foremost 
manufacturing plants with their 
skilled management, trained workers, 
and productive machinery. 


In many of these plants, conver- 
sion from refrigerators to war mate- 
rials was speeded up and made 
smoother by the cooperation of the 


Revere Technical Advisory staff. For 
Revere not only furnishes industry 
with sound copper alloys, but also 
supplies practical assistance in meth- 


ods of processing and fabricating. 


Today, every ounce of copper goes 
directly into the essentials of war- 
fare. There is none for any other use. 
Fortunately, Revere is well prepared, 
with modern plants, improved ma- 
chines and advanced techniques, to 
fill a heavy share of our country’s 
needs. And in Revere’s laboratories 
research is tirelessly pressed forward 
to help shorten the hours before 
victory. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 180] 
EXECUTIVE OFFICES: 230 PARK AVENUE, NEW YORK 


Anne Clark’s refrigerator is helping-‘to flatten Essen 


If you have ever tried to lift a me- 
chanical refrigerator, you know the 
weight of metal that is in them. So 
when Uncle Sam diverted to muni- 


x 


i< 


The Revere Technical Advisory Ser- 
vice functions in (1) developing 
new and better Revere materials to 
meet active or anticipated demands ; 
(2) supplying specific and detailed 
knowledge of the properties of en- 
gineering and construction materi- 
als; (3) continuously observing 
developments of science and engi- 
neering for their utilization in pro- 
duction methods and equipment; 
(4) helping industrial executives 
make use of data thus developed. 
This service is available to you, free. 





